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TABLE Dl - 1 

DAILY INTAKE CALCULATION PARAMETERS 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Point. Exposed Surface Soil 

Receptor Population: Trespasser 

Receptor Age. Older Child 

xposure Route Parameter Parameter Definition 

Code 

Ingestion cs Chemical Concentration in Soil 

IR tngesnon Rate 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CFl Conversion Factor 

BW Body Weight 

AT-C AveragIng Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal cs Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

w/kg 

mglday 

unitless 

days/year 

years 

kg/m 

kg 

days 

days 

wh 

W”w 

cm2-yeavkg 

mglcm2 

unitless 

days/year 

years 

kg 

days 

days 

RME RME CT CT Intake EquationI 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

chemical specific (I, chemical specific IV 

100 USEPA 1991 50 USEPA 1996 

1 USEPA 1992 1 USEPA 1995 INGESTION: 

45 Assumption 45 USEPA 1991 

10 USEPA 1995 2 USEPA 1992b Intake = CS x IR x FI x EF x ED x CF 

104 104 BWxAT 

45 USEPA 1995 45 USEPA 1995 

25,550 USEPA 1989 25,550 USEPA 1969 DERMAL: 

3,650 USEPA 1969 730 USEPA 1992b 

chemical specific u, chemical specitic Intake = CS x AF x SAadi x ABS x EF x CF 

lo= 104 AT 

1,013 USEPA 1992 1,013 USEPA 1992a SAadj = SUM [(SAi x EDi)/BWt] 

1 USEPA 1995 0.2 USEPA 1992a 

chemical specific SeeTeXt chemical specific see Text 

45 Assumption 45 USEPA 1991 

age specific USEPA 1989 age spectfic 

age-specific USEPA 1969 age specific 

25,550 USEPA 1969 25,550 USEPA 1969 

3,650 USEPA 1989 730 USEPA 1992b 

t’) Sea Tables 6-12 through 6-22 of text 

References: 

USEPA 1969. Risk Assesment Guidance for Superfund Volume I Human Health Eval~ua!ion Manua! (Part A), EPA.,54g!469!Og2. 

USEPA 1991, “Human Health Evaluation Manual, Supplemental Guidance: Standard Defautt Exposure Parameters” 

USEPA 1992a. “Dermal Exposure Assessment: Principles and Applications”. EPA/600/6-91/011B. 

USEPA 19926. Region VI Memorandum, Central Tendency and RME Exposure Parameters 

USEPA 1995, “USEPA Region IV Guidance Bulletin No. 3, November”. 

USEPA 1995. Exposure Factors Handbook, 1996. 



TABLE Dl - 2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Point: Exposed Surface 

Receptor Population: Trespasser 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 
Code Value Rationale/ Vallla Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil wh3 chemical specific (0 chemical specific (11 

IR Ingestion Rate mglday 100 USEPA 1995 50 USEPA 1995 INGESTION: 

FI Fractton Ingested unitless 1 USEPA 1992 1 USEPA 1995 

EF Exposure Frequency days/year 45 Assumption 45 USEPA 1992b lntake=CSxIRxFIxEFxEDxCF 

ED Exposure Duration YEWS 20 Assumption 7 USEPA 1992b BWxAT 

CFI Conversion Factor Wmg 104 10% 

BW Body Weight kg 70 USEPA 1991 70 USEPA 1691 

AT-C Averagmg Time (Cancer) days 25,550 USEPA 1969 25.550 USEPA 1969 DERMAL: 

AT-N Averaging Time (Non-Cancer) days 7,300 USEPA 1969 2,555 USEPA 1969 

Dermal cs Chemical Concentration in Soil mm chemical specific W chemical specific (1, lntake=CSxAFxSAxABSxEFxEDx CF 

CF Cowerwon Factor kamg 104 10% BWxAT 

SA Skin Surface Area Available for Contact cm2 5.750 USEPA 1992 5.000 USEPA 1992a 

AF Adherence Factor mgkm2 1 USEPA 1991 0.2 USEPA 1992a 

ABS Absorption Factor ll”itkSS chemical specific seeText chemical specific see Text 

EF Exposure Frequency days/year 45 Assumption 45 USEPA 1692b 

ED Exposure Duration years 20 Assumption 7 USEPA 1992b 

BW Body Weight kg 70 USEPA 1991 70 USEPA 1991 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1969 25,550 USEPA 1969 

AT-N Averaging Time (Non-Cancer) days 7,300 USEPA 1969 2,555 USEPA 1969 

(‘) See Tables 6-12 through 6-22 of text 

References: 

USEPA 1969. Risk Assesment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A), EPA/540/i-69/002. 

USEPA 1991. “Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Parameters”. 

USEPA 1992a. “Dermal Exposure Assessment: Prindples and Applications”. EPA1600/6-911011B. 

USEPA 1992b, Region Vl Memorandum. Central Tendency and RME Exposure Parameters 

USEPA 1995, “USEPA Region IV Guidance Bulletin No. 3, Novembef. 

USEPA 1996, Exposure Factors Handbook, 1996. 



TABLE Dl - 3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

~~ 

Receptor Population- Site Occupational Worker 

cposure Route Parameter Parameter Defmdian Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration m Soil me/kg chemical specific 0, chemical specific 10 

IR lngesson Rate mglday 50 USEPA 1995 50 USEPA 19% INGESTION: 

FI Frbctlon Ingested unitlass 1 USEPA 1992 1 Assumption 

EF Exposure Frequency days/year 250 USEPA 1995 250 USEPA 19926 lntake=CSxIRxFIxEFxEDxCF 

ED Exposure Duration years 25 USEPA 1995 9 USEPA 1992b BWxAT 

CFl Conversion Factor ww lo* lob 

BW Body Weight kg 70 USEPA 1991 70 USEPA 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1969 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1992b DERMAL: 

Denal cs Chemical Concentration in Soil msM chemical specific 0’ chemical specific 0, Intake=CSxAFxSAxABSxEFxEDxCF 

CF Conversion Factor Wms lo= lo* BWxAT 

SA Skin Sulfa- Area Available for Contact cm2 2,300 USEPA 1992 2.300 USEPA 1996 

AF Adherence Factor‘ m&m2 1 USEPAl 0.2 USEPA 1992a 

ABS Absorption Factor unitless chemical specific seeText chemical specific seeText 

EF Exposure Frequency daystyear 250 USEPA 1995 250 USEPA 1995 

ED Exposure Duration years 25 USEPA 1995 9 USEPA 1992b 

BW Body Weight kg 70 USEPA 1991 70 

AT-C Averaging Time (Cancer) days 25.550 USEPA 1989 25,550 USEPA 1989 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,205 USEPA 1992b 

(‘) See Tables 6-12 through 6-22 of text 

References: 

I ICCDA IQRQ Q’Sk A§SOSrnB”! @“idance !!J: Supmmd W%rn8 ““... ,. .-““, ,.* ! YiimSii Hx~~u~ CI~IUILIVII w6~v.1~~ trait n,, EFti540ii-63302 -.4.L ,-.._a .._L i__ *a . . ..*o InnA . . 

USEPA 1991. “Human Health Evaluation Manual. Supplemental Guidance: Standard Default Exposure Parameters”. 

USEPA 1992a. “Dermal Exposure Assessment: Principles and Applications”. EPA1600/9-911011B. 

USEPA 1992b. Region VI Memorandum, Central Tendency and RME Exposure Parameters 

USEPA 1995. “USEPA Region IV Guidance Bulletin No. 3, NovembeP. 

USEPA 1996. E~posufe Factors Handbook, 1996. 



TABLE Dl - 4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Receptor Population Site Maintenance Worker 

xposura Route Parameter Parameter Defimtian Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

ingestion cs Chemical Concentration in Soil wh chemical specific I” chemical specific 0, 

IR Ingestion Rata mglday 50 USEPA 1995 50 USEPA 1995 INGESTION: 

FI Fraction Ingested unitless 1 USEPA 1992 1 Assumption 

EF Exposure Frequency days/year 30 Assumption 30 Assumption Intake=CSxlRxFlxEFxEDxCF 

ED Exposure Duration pars 25 USEPA 1995 9 USEPA 1992b BWxAT 

CFl Conversion Factor Ww 10’ 104 

BW Body Weight kg 70 USEPA 1991 70 USEPA 1991 

AT-C Averaging Time (CanCer) days 25,550 USEPA 1989 25,550 USEPA 1989 DERMAL: 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1991 

Denal cs Chemical Concentration in Sail mgncg chemical specific (1, chemical specific ,I, Intake=CSxAFxSAxABSxEFxEDxCF 

CF Conversion Factor Wmg 104 104 BWxAT 

SA Skin Surface Area Available for Contact cm2 5.750 USEPA 1992 5,OQ3 USEPA 1992a 

AF Adherence Factor mglcm2 1 USEPA 1995 0.2 USEPA 1993 

ABS Absorption Factor unitless chemical specific seeText chemical specific see Text 

EF Exposure Frequency days/year 30 Assumption 30 Assumption 

ED Exposure Duration years 25 USEPA 1995 9 USEPA 19926 

BW Body Weight kg 70 USEPA 1991 70 USEPA 1991 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA lQQ9 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,205 USEPA 1989 

“I See Tables 6-12 through 6-22 of text. 

References: 

USEPA 1989. Risk Assesment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A). EPA1540/1:89/002. 

USEPA 1991, “Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Parameters”. 

USEPA 1992a. “Denal Exposure Assessment: Principles and Applications”. EPA1600/8-QlMllB. 

USEPA 1992b. Region VI Memorandum. Central Tendency and RME Exposure Parameters 

USEPA 1995, “USEPA Region IVGuidance Bulletin No 3, Novembe?. 

USEPA 1996. Exposure Factors Handbook. 1996 



TABLE Di - 5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Medium: Soil 

Exposure Point. Surface Soil 

Receptor Population: Construction Worker 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil m-a/kg chemical specific (1, NE 

IR tngestion Rate mgiday 480 USEPA 1995 NE 

FI Fraction Ingested unitless 1 Assumption NE INGESTION: 

EF Exposure Frequency days/year 30 Assumption NE 

ED Exposure Duratmn years 1 USEPA 1995 NE Intake=CSxIRxFIxEFxEDxCF 

CFI Conversion Factor kg/w lo4 NE BWxAT 

BW Body Weight kg 70 USEPA 1991 NE 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 NE DERMAL: 

AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 NE 

Dermal cs Chemicat Concentration in Soil mm9 chemical spar.ific (1) NE Intake=CSxAFxSAxABSxEFxEDxC 

CF Conversion Factor kg/w rod NE BWxAT 

SA Skin Surface Area Available for Contact cm2 5,750 USEPA 1992a NE 

AF Adherence Factor mghn2 1 USEPA 1995 NE 

ABS Absorption Factor witless chemical spedfic seeText NE 

EF Exposure Frequency days/year 30 Assumption NE 

ED Exposure Duration years 1 USEPA 1995 NE 

BW Body Weight kg 70 USEPA 1991 NE 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 NE 

AT-N Averaging Time (Non-Cancar) days 365 USEPA 1989 NE 

“I See Tables 6-12 through 522 of text. 

References: 

NE - not evaluated since the RME risk was less Man the USEPA and FDEP target level for all sites 

USEPA 1989. Risk Assesment Guidance for Superfund Volume I Human Health Evaluation Manual (Part AL EPA/540/i-89/002 

USEPA 1991, “Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Parameters’. 

USEPA 1992a, “Dermal Exposure Assessment. Principles and Applicalions”. EPAIGOO/E91/O1iB. 

USEPA 1995, “USEPA Region IV Guidance Bulletin NO. 3. November”. 



TABLE Di - 6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Medium: Soil 

Exposure Point. Subsurface Soil 

Receptor Population: Construction Worker 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation! 

Code Vallle Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soil m9k9 chemical specific ,I) NE 

IR Ingestion Rate mglday 480 USEPA NE 

FI Fraction Ingested unittess 1 Assumption NE INGESTION: 

EF Exposure Frequency days/year 30 Assumption NE 

ED Exposure Duration YC?tXS 1 USEPA 1991 NE Intake=CSxlRxFIxEFxEDxCF 

CFl Conversion Factor kg/m9 104 NE BWxAT 

BW Body Weight kg 70 USEPA 1991 NE 

AT-C Averaging Time (Cancer) days 25.550 USEPA 1989 NE DERMAL: 

AT-N Averaging Time (Non-Cancer) days 36.5 USEPA 1989 NE 

Demal cs Chemical Concentration in Soil m9m9 chemical specific (1, NE Intake=CSxAFxSAxABSxEFxEDxCF 

CF Conversion Factor kg/w! lo= NE BWxAT 

SA Skin Surface Area Available for Contact cm2 5,750 USEPA 1992a NE 

AF Adherence Factor mglcm2 1 USEPA 1995 NE 

ABS Absorption Factor witless chemical specific seaText ’ NE 

EF Exposure Frequency days/year 30 As%allptio” NE 

ED Exposure Duration years 1 USEPA 1991 NE 

BW Body Weight kg 70 USEPA 1991 NE 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 NE 

AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 NE 

“) Sea Tables 6-12 through 8-22 of text. 

References: 

NE -not evaluated since the RME risk was less than the USEPA and FDEP target level for all sites 

USEPA 1989, Risk Assesment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A), EPAf540/1-89/002. 

USEPA 1991, “Human Health Evaluation Manual. Supplemental Guidance: Standard Default Exposure Parameters”. 

USEPA 1992a. “Dermal Exposure Assessment: Principles and Applications”. EPA1600/8-QlMl IB. 

USEPA 1995, “USEPA Region IV Guidance Bulletin No. 3. Novembe?. 
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TABLE Dl - 7 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

2 
% 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 

% 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario TImeframe Future 

Medium: Soil 

Exposure Medium’ Soil 

Exposure Point. &face 

Receptor Poputabon: Resident 

xpasure Route Parameter Parameter Definition 

Code 

Ingestion cs Chemical Concentrabon !n Soil 

IR tngestion Rate 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Dumbon 

CFI Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dennat cs Chemical Concentration in SolI 

CF Conversion Factor 

SA Skin Surface Area Available for Contact (adult) 

SA soil/adj Skin Surface Area Available for Contact (child) 

AF Adherence F&or 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N AveraQing Time (Non-Cancer) 

Units 

m9k9 

mg/day 

unitless 

dayslyear 

YEiB 

kNm9 

kg 

days 

days 

“‘Nks 

kNw 

cm2 

cm2-yearkg 

mgcml 

witless 

days/year 

y*CltS 

kg 

days 

days 

RME RME CT CT Intake Equation/ 
Value RatiOnaleI Value Rationale/ Model Name 

(adulVc&ild) Referenee (adulVchld) Reference 

chemical specific 0, chemical specific (1, 

100 I 200 USEPA 1995 50 / 100 USEPA 1995 INGESTION: 

1 USEPA 1992 1 Assumption 

350 USEPA 1995 234 USEPA 1993 Intake=CSxlRxFlxEFxEDxCF 

24 I 6 USEPA 1995 712 USEPA 1993 BWxAT 

104 104 

70 /15 USEPA 1991 70 15 I USEPA 1991 

25.550 USEPA 1969 25.550 USEPA 1969 DERMAL: 

8,760 I 2,190 USEPA 1989 2,555 I 730 USEPA 1989 

chemical specific (0 chemical specific ,I, Intake=CSxAFxSAxABSxEFxEDxC 

lo4 lo* BWxAT 

5,750 USEPA 1992 5-w USEPA 1992a 

788 GIR. ABE January 199f 883 GIR. ABE January 1998 

1 USEPA 1992 0.2 USEPA 1993 

chemical specific see Text chemical specific SeeTeXt 

350 USEPA 1995 234 USEPA 1993 

24 I 6 USEPA 1995 712 USEPA 1993 

70 / 15 USEPA 1991 70115 USEPA 1989 

25,550 USEPA 1989 25,550 USEPA 1989 

8,760 I 2,190 USEPA 1989 2,555 730 / USEPA 1989 

(‘I See Tables 8-12 through 522 of text. 

USEPA 1989. Risk Assesment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A). EPA/540/1.89/002 

USEPA 1991, “Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Parameters”. 

USEPA lQQZa, “Dermal Exposure Assessment: Principles and Applications”. EP~W/&91/011B. 

USEPA 1993, “Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure”. 

USEPA 1995, “USEPA Region IVGuidance Bulletin No. 3. Novembef. 

ABE. 1998. “Remedial Investigation and Feasibility Study, General Information Repolt (GIR). Janua;r’. 
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Site 3 Subsurface Soil UCLs 

UCL 
NORM 

UCL 
LOG PARAMETER UNITS #DETECTS COUNT W NORMAL W LDGNORMAL W TEST 

ACETONE (I@/k@ 9.0000 15.0000 21.6667 0.6766 0.8005 0.6610 34.1661 49.2679 

TETRACHLOROETHENE )reh 1 .oooo 15.0000 5.6000 0.6257 0.5414 0.6610 5.9564 6.1172 

DIST OETECTS - MAX CONC 

90.0000 49.2679 

3.0000 3.0000 

4.4’-DDD cle/ko 1.0000 
4.4’-DDT Polk@ 1 0000 
DIELDRIN rob 1 .oooo 

ALUMINUM 
ARSENIC 
ElARIUti 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

mo/ko 
ma/k0 

15.0000 
15.0000 
15.0000 
3.0000 
6.0000 
13.0000 
15.0000 
5.0000 
14.0000 
6.0000 
15.0000 
15.owo 
15.0000 
15.0000 
10.0000 
6.0000 
13.0000 
9.0000 
3.0000 

10.0000 
15.0000 
12.0000 

U 

2.0000 

15.0000 

15.0000 
15.0000 

15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15 0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
15 0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 

15.0000 

2.2667 0.4630 0.4603 0.0810 2.7703 2.6933 
2.2667 0.4630 0.4693 0.6610 2.7703 2.6933 
3.4933 0.2916 0.3190 0.0010 6.3245 4.2721 

21522.3333 0.9196 0.0514 0.0010 26623.4451 43610.3660 
3.3376 0.6717 0.9297 0.8810 5.2245 6.6023 
7.2233 0.9357 0.0524 0.6610 9.1054 11.4701 
0.0597 0.6102 0.6723 0.6610 0.0710 0.0737 
0.3927 0.9242 0.0504 0.6610 0.4735 0.5479 

161.0433 0.9092 0.7176 0.6610 235.1545 1663.1604 
22.0233 0.9172 0.6009 0.6610 27.2763 34.3410 
1.1343 0.7290 0.6265 0.0810 1.5369 1.7264 
5.2390 0.9684 0.6066 0.6610 6.6666 14.0937 
0.3460 0.6646 0.6220 0.6610 0.5246 0.7173 

16101.6667 0.9154 0.9244 0.6610 22306.6654 26016.4746 
3.2747 0.9541 0.0514 0.6810 3.9002 4.2720 

66.1533 0.6275 0.9924 0.6610 114.0447 130.3793 
14.2267 0.6516 0.0731 0.6610 16.3107 20.4276 
0.0367 0.6625 0.0396 0.6610 0.0463 0.0592 
2.2033 0.0934 0.9463 0.9610 2.7760 3.0744 

111.0067 0.9243 0.9213 0.6810 132.2624 142.5820 
1.0227 0.7316 0.6054 0.6610 1.6649 7.0390 
0.5130 0.5230 0.5946 0.0010 0.7663 0.7566 

t17.7133 0.7397 0.6022 0.8610 160.6373 1207.7324 ’ 
46.6433 0.9342 0.9356 0.6610 56.1275 62.6700 
4.6407 0.9467 0.7606 0.0810 6.1727 31.4902 

2.2533 0.3752 0.4366 0.6610 4.1164 3.1090 

5.0000 2.6033 

5.0000 2.6933 

26.0000 4.2721 

59600.0000 43610.3609 
16.0000 6.6023 
16.4000 11.4791 
0.1300 0.0737 
0.7900 0.4735 

420.0000 235.1545 
37.9000 27.2763 
3.2000 1.7264 
11.1000 6.6666 
1.5600 0.7173 

32600.0000 26016.4746 
6.6000 3.9002 

265.0000 130.3793 
30.4000 20.4276 
0.1000 0.0502 
5.0000 3.0744 

100.0000 132.2824 
4.0000 4.9000 
2.1000 2.1000 

217.0000 217.0000 
77.2000 62.6700 
11.1000 6.1727 

TOTAL PETROLEUM HYDROCARBONS 

_ _ 
m@lko 
m@/ko 
mo/ko 
molk@ 
w/k@ 

molkg N 

L 

molk@ 
w/k0 
w/kg 
m@lk@ 

L 
L 

N 
L. 
U 
U 
L 
N 

U 

m@/k@ 
m@M 
mo/ko 
meke 

16.60~0 3.1099 



Site 4 Surface Soil UCLs 

PARAMETER 

ACETONE 

CARBON OISULFIOE 
ETHYLBENZENE 

TOLUENE 
XYLENES. TOTAL 

ANTHRACENE 

EENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

01-N-OCTYL PHTHALATE 

OlBENZO(A.H)ANTHRACENE 

FLUORANTHENE 

N-NITROSO-01-N.PROPYLAMINE 

PHENANTHRENE 
PYRENE 

4.4-DDE 

w 
4.4’~DOT 

da 
DIELDRIN 

ALUMINUM 

ARSENIC 
BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

VANAOIUM 

ZINC 

TOTAL PETROLEUM HYDROCARBONS 

TPH (CECSO) 

Associated Samples. 

vmsl300101 

7 

wO4SBOQ201 

vvu4st300301 

? WO4SBOO401-AVG 

8 
vm4sB00501 

!s 

II DETECTS 

5oooo 
1 .xQo 

1.ooa0 

zoooo 
3.oooo 

l.oQoc 

2.oooo 

3.0000 

7.oooo 

2.oooo 

1 .oooa 

1 .owo 

3.oociI 

3.ooW 

1 .ocQo 

loo00 

3.oooo 

3.omo 

3.oooo 
4.ooao 

11.oooo 

9.woQ 
11.oooa 

7.ooQQ 

11.ocosi 

3.oooo 

11 .woo 

11.oooil 

ll.OOCU 
10.Woo 

ll.oooo 

l.oooo 

11.ooo0 

lO.OQOO 

1l.oim 

ll.oooo 

5.oooo 

3.moQ 

vmsmo601 
WaZSBOO701 

wo4sBoo8ol 

vm4sBtmol 
vmsB01001 

COUNT AVERAGE W NORMAL W LOGNORMAL W TEST 

UCL UCL 

NORM LOG DIST DETECTS -MAX 

REP 

CONC 

11.0om 101.6816 0.3943 0.7440 0.8500 261.3930 1184.6692 U 980.oooc 96O.OWO 

11 .oooo 2.4545 0.6063 0.5199 0.8500 2.7399 2.9823 u 1.oooo 100@3 

ll.omo 2.5455 0.7244 0.7224 0.8500 2.6928 2.7062 u z.M)1xl zoooo 
11.woo 3.2273 0.4997 0.6905 0.8500 4.6643 4.6780 U 110000 4.6790 

li.oooo 2.5909 0.7244 0.7807 0.8500 2.8856 2.8924 U 4.cQoo 2.6924 

1I.woo 170 2727 0.4702 0.4234 O.E!SJO 190.8373 215.9231 u 5mooo 58.oooo 

11.0000 160.1818 0.6120 0.5706 0.6500 166.1657 221.7843 U e43ooo WOQOO 
11.0060 51.6364 0.8123 0.7434 0.8500 60.2411 66.6962 U 6O.OOOO 66.6962 

ll.OWJ 134.7273 0.0926 0.8544 0.8500 172.8663 231.0636 N 25O.OOOil 172.8663 

11.0ooo 166.6364 0.6505 0.6186 0.85oi-J 184.5947 193.6083 U 110.oooo 110.oooo 

11 .oooo 168.7273 0.4452 0.3938 0.8500 192.9383. 247.4621 U 36.oooo 36.oooa 

11.owo 169.3636 0.4682 0.4122 0.8500 191.5591 226.4675 U 48.olmo 48.oaoo 

ll.OOCQ 44.0909 0.6620 0.6031 O.EilO 54.9146 101.8836 U 3l.oooo 3l.oooo 

11.0000 151.5455 0.6017 0.6669 0.8500 179.0218 204.9747 u 80.0000 8O.WOO 

ll.omQ 10.9091 0.7161 0.7102 0.8500 11.1142 11.8931 U lO.OWQ 100000 

ll.ooM) 171.8182 0.4992 0.4463 0.6500 189.6171 2O4.2611 U 75.oooo 75.oooJJ 

110000 149.6455 0.6887 0.6529 0.0500 178.8175 211.2130 U 73.oooo 73.oow 

11.owo 7.4ooo 0.3474 0.3662 0.85CQ 17.4740 12.Qo6o u 83.m 12.9080 
1l.oooo 5.0818 0.3736 0.4696 0.8500 10.6920 6.6833 u 36oooo 8.5633 
11 .moo 15.6527 0.5826 0.7788 0.8500 31.3541 160.7269 U 85.oQcfJ 85.oow 

ll.oQoo 13549.0909 0.7662 0.8454 0.8500 17687.9381 18920.1360 u 278W.OWO 16920.1360 
11.ooo0 2.4282 0.8162 0.8680 0.85LM 3.2930 3.7997 L 5.5ooo 3.7997 
ll.OOOO 11.3682 0.9670 0.9387 0.8500 13.1687 14.0292 N 16.l@JO 13.1887 
11.ooo0 3638.1818 0.3530 0.6040 0.8500 9864.8502 13417.0687 u 3tlow.cQoo 13417.0687 
ll.WOO 10.5318 0.7406 0.6685 0.8500 13.6093 14.2658 L 21.6ooO 14.2658 
11.0ooo 0.5282 0.6161 0.5331 0.8500 0.5836 06240 U 0.6500 0.6240 
11.oooo 4.7591 0.9411 0.9739 0.8500 5.7265 6.0710 L 8.lOOO 6.0710 
ll.oQoo 6978.6384 0.7359 0.6127 0.8500 9152.15Ol 9870.7947 u 146oo.oooo 9670.7947 
11 .oooo 8.6318 0.6250 0.9131 0.8500 11.7847 13.9687 L 19.2ooo 13.9687 
11.woo 214.2955 0.6OW 0 9032 0.85W 329.3726 350.3027 L 827.oooO 350.3027 
11.0000 78.1773 0.9225 0.8935 0.8500 102.8670 136.9467 N 161.ooo0 102.8670 
11.oow 0.0173 0.5736 0.6023 0.8500 0.0198 0.0197 u 0 0300 0 0197 
ll.OQOO 2.0227 0.9098 0.9271 0.8500 2.3979 2.5O78 L 3.3ooo 2.5076 
lO.OOW 119.6250 0 9408 0 8987 0.8420 139.5049 150.6233 N 16O.OQCO 139.5949 
ll.OOOO 19.3818 0.7626 0.8581 0.8500 25.3769 26.8995 L 41.4mo 26.8985 
ll.ooixl 7.8318 0.7076 0.8391 0.8500 9.6415 9.6249 U 16QOOO 9.6249 

6.OOOO 7.7350 0.9855 0.9749 0.7880 9.5778 10.6169 N 11.2ooo 9 5770 
5.oooo 39.7860 0.6055 0.8120 0.7620 107.2035 8146.6722 L 166.oow 166oooO 

wu4sB01101 



Site 30 Subsurface Soil UCLs 

PARAMETER UNITS Y DETECTS COUNT 

1.2.DICHLOROETHENE (TOTAL) 
2-BUTANONE 
ACETONE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
XYLENES. TOTAL 

l.MxM 25Mx)o 1700400 0 2324 0 5074 0.9160 429 6639 63.2767 31o.fxlOo 
3OOm 21 ocal 167.5952 0 2289 0.3462 0.9360 4991709 64 6124 lO.oooo 
lloooo 25OGOo 2413700 0 3429 0 6636 0.9160 603.4473 705.9067 6QO.OOOO 
2Oim 25COOO 156OQOo 0.2093 0.4464 09160 417 7236 44.3412 9.oooo 
4OOOQ 25OIWQ 157 5300 0 2060 0 4143 0.9160 417.2065 40 4006 lO.oooo 
lOO@J 25Oow 156 4400 0 2100 04664 09180 416 0596 469547 2oOGim 
4OcOa 25oooo 1659600 0 2247 0 7206 0.9180 425.2649 109.0467 16O.OOW 
l.WW 25Ocal 159 3200 02116 0 4660 0.9160 4188669 52.0619 42.oMx) 

2.METHYLNAPHTHALENE 
4METHYLPHENOL 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G.H.I)PERYLENE 
B&(2-ETHYLHEXYL)PHTHALATE 
DIMETHYL PHTHALATE 
INDENO(l.2.3.CCIIPYRENE 
N-NITROSODIPHENYLAMlNE 
NAPHTHALENE 
PHENANTHRENE 

5.owo 25.Ocm 265 law 0 376n 0.6152 0.9180 415.5176 343.3545 27O.GQOQ 
ICOO 25OOC0 347.4600 0.5027 0.6541 0.9160 492.4997 455.6437 44.omO 
l.OWO 25.m 326.3600 0 5556 0 6045 0.9180 475 1535 469.4506 47.0006 
lWO0 25Qooo 346.1800 04984 0 6372 0.9160 493 0411 444.1370 62.030!3 
20000 25.OQOO 344 0800 0.5115 0.6635 0.9160 469.6265 444.OQ25 92.oow 
soow 25oooO 923.5400 0.2622 0 7352 0 9180 2002.9263 992 9663 16wo.OOO+l 
loo90 25OIH’J 326 3OOU 0.4215 0 4999 0.9160 465.7819 367 6334 33aGQoo 
1oMKI 25(xX10 3465400 0.4963 0.6277 O.Ql60 493 3156 4406019 71 WJQ 
1OOW 25oOm 373 9wo 0 5222 0 5743 09160 519.3340 472 3333 71owNl 
4Mxx) 25Owo 1046 7400 0 2342 0.5469 0.9180 2399 9742 793 4254 2OrmOOOO 
l.MKx) 2mm 302.3mO 0 4819 0 5109 OQlW 394 3670 365.4519 68ooo-x 

4.4’-DOD 10000 13Oml 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

13OOal 13WW 11453.6462 0 7620 0 9530 OSEU 18075.2050 61403 MM0 416OC.OOOO 
13OoOO 13.wGu 3 1592 0 6336 0.9393 08660 4 4358 5 9195 mow 
12.Gm3 13cmo 60631 0 6526 09400 066&Q 8 7965 21m66 17.1G#J 
2OGim 13.txua 0.3354 0 7993 0 7572 06660 0.4212 0.5397 0 5750 
9.ouoo 13cam 195.6536 0.7463 0 9355 08660 308.5392 10413321 787.GuOO 
13moo 13OoDo 12.5677 0.6776 09464 0.8664 17.7616 35.1190 37.6OOd 
5woo 13Omo 0.6362 0 6246 0 6597 0.8660 1.2047 l.%YJ9 23ca 
1ooooo 13.OOw.l 26181 0845-l 0 9109 08660 4.2562 15 0573 91lwQ 
6.OOCil 9.oooo 0.3522 0.76do 0.7014 0 6290 0 4798 0.9676 0 5300 
13cma 13ooca 11363 0769 0 9527 0.6740 0.8660 15039 6766 26765.6504 24500 WOO 
13WW 13.O!locJ 6.0300 0 7615 0 9565 0.6660 6.7971 13.1952 22.Oow 
11.Oooo 13.Oow 62 3077 0 6763 0.9582 086M) 90 4065 221.1093 1656OoQ 
13.6QOO 13.m 36.6631 0 7271 0 9716 08660 65 2774 524.2693 177MXX) 
5.OOoO 13OOm 0 0204 06146 0 9015 08660 0 0260 0 0276 00450 
4m 13Ocm 1.4342 0 6945 0.6605 066W 1 .a334 2.5273 33m 
5oao 11OOcil 71.6162 0 8526 06511 08500 9.9 5240 1752161 193m 
soooo 13OOca 0 6623 0.6577 09408 0.8660 lOQQ2 16331 31oOo 
4.Om 13.0000 0 3581 0.7914 0 9100 08660 0 4955 0.5690 O.%W 
4.OOwJ 13Om 57 6731 06507 0 6003 08660 96 1267 272 7065 214 WOO 
13.Gwo 13c0OQ 30 6365 0 9599 0.9064 06660 39 3026 53.9502 635UQO 
1oOOoLl 13.m 2.1606 0.7630 0.9504 08660 33694 79065 72500 

TOTAL PETROLEUM HYDROCARBONS 
TOC 
TPH (C6-C40) 

14.Om 21.ocOo 1376.4190 0 3275 0 9435 09080 314om 
6.0000 6.0000 074.6667 0.6615 0.9485 0 7660 1338.5833 
1.0003 4Ocm 6.4625 0 6766 0 70% 0 7460 10 6545 

W W UCL UCL .REP 
AVERAGE NORM LOG W TEST NORM LOG DETECTS -MAX DIST CONC 

2 2404 0.3741 0.4336 08660 2.64i7 26612 

33636 6625 212OoOoOo 
169OoooO 2449.9319 

215771 11 BOaI 

63000 

U 
u 
U 
U 
U 
U 
U 
U’ 

U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 

U 

L 
L 
I. 
U 
L 
I. 
U 
L 
U 
N 
L 
L 
L 
L 
N 
N 
L 
L 
U 
N 
L 

L 
L 
U 

63 2767 
lO.OQOQ 

690.0000 
9.oooo 

100000 
2o.Dml 
1090487 
42.m 

27O.OOQiI 
44.mQQ 
47cmO 
62QOOO 
92.oooo 

992 9663 
33mOOO 
71.oooo 

472 3333 
793 4254 
365 4519 

26612 

410QO.cwO 
5.9195 

17.1000 
0 5397 

767 Mxx) 
35.1190 
I.9009 
91000 
0 53ca 

15039 6786 
13 1952 

1655cw 
177 woo 

0 0276 
1 8334 

98.5240 
1 6331 
05890 

214oooO 
39 3026 
7 2500 

212w.moo 
1690.0000 

11 6OOil 



PARAMETER UNITS II DETECTS COUNT AVERAGE 

W W UCL UCL 
NORM LOG W TEST NORM LOG DETECTS -MAX 

1.2.DICHLOROETHENE (TOTAL) IJQb 2.ww 22.0000 225.6750 0.6507 0.7346 0.0110 364.6679 3746.0637 43o.OOOO 

2.BUTANONE lJQ&l 4.OmO 19OOOO 332.5000 0.6926 0.7044 0.9010 524.7122 17987.1171 mxu 
ACETONE PQ*Q 13.OOw 22.OOOO 522.6636 0.7012 0.6699 0.9110 601.9555 22315.3315 21OO.OOOu 
ETHYLBENZENE PQhQ 4.OOa 22.OmO 564.9659 0.5157 0.7457 0.9110 1062.7174 22071.2107 5OOO.OWO 

METHYLENE CHLORIDE PQNQ 5.OOOO 22.OOOO 156.6705 0.5364 0.7624 0.9110 261.2564 llOQ.7QO4 81OmOO 

TETRACHLOROETHENE lJQ@.Q 2.OOOO 22mOO 309.7386 0.6565 0.7163 0.9110 490.2595 6562.6119 14w.OOOa 
TOLUENE IJQWI 3.OOOo 22.OOOQ 1099.9059 0.4146 0.7536 0.9110 2207.6063 43546.7807 12OOOmOO 
XYLENES. TOTAL IJQkJ 4.OOm 22.OWO 2908.7641 0.3026 0.7462 0.8110 5968.3587 265697.2266 32OQO.OOOO 

2.METHVLNAPHTHALENE PB~Q 6.OOW 22.m 6536.OWO 0.5705 0.7236 0.0110 11172.7168 59653.9880 4OWOmOO 
BIS(2-ETHYLHEXYL)PHTHAUaTE PQkQ 3.OOQO 22.OOOO 1235.WOO 0.5523 0.6953 0.8110 1953.6156 3067.7750 5m.oooo 
CARBAZOLE PQ*Q l.oaoo 22.OOQO 1201.5455 0.5706 0.6931 0.0110 2006.6630 3560.5267 39.ccQo 
DI-N-OCTYL PHTHALATE CIQM l.OOQO 22.OOOO 1291.5909 0.5795 0.6920 0.9110 2006.5973 3566.4655 4omOO 

DIEENZOFURAN I’QkQ 2.oOOO 22.OOOO lOOO.4545 0.5549 0.6233 0.9110 1581.3435 1801.3927 16CQ.OOQO 
FLUORANTHENE PQkQ l.OOOO 22.OaO 1291.7727 0.5795 0.6923 0.9110 2006.7407 3576.2462 3o.oooo 

FLUORENE Pmi l.OOQO 22.OOOO 1126.3636 0.5536 0.6096 0.9110 1763.6614 2300.5671 97o.woo 

NAPHTHALENE PLI~Q 7.OOOO 22.OOim 4155 6816 0.5084 0.6569 0.8110 69O5.9O31 23050.0312 24OOO.OOW 

PHENANTHRENE PQhI l.OOOO 22.0000 1292.4545 0.5764 0.6731 0.9110 2009.2496 3379.5654 50.oooo 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 
COBALT 

COPPER 
CYANlDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

mQhl 16.OOQO 16.OQOO 1021o.OOOO 0.6028 0.0619 0.6670 13970.5326 17026.036-O 332OO.OOQO 

rnO/kQ 12.OOOO 16.OOOO 1.4294 0.9372 0.9661 0.6670 1.8064 2.2151 3.3ooo 

f”Q*Q 16.OQOO 16.OQOO 10.6375 0.9346 0.9222 0.8870 12.6308 13.6599 16.7OOO 

mQkQ 4.OOOa 16COOO 0.1022 0.7967 0.9273 0.6670 0.1364 0.1501 0.2100 

mQ*Q 1 .ww 16.m 0.3066 0.7308 0.7261 0.6670 0.3788 0.4369 0.4400 

mQkQ 14.OOOO 16OOOO 165.3666 0.9321 0.9467 0.6670 217.5336 330.6592 416SOOO 

mQ&Q 22.OimO 22.OOW 10.2641 0.8082 0.0459 0.9110 12.6161 14.6699 263OW 

mQ*Q 7.OOOD 16.OOOO 0.7616 0.7173 0.8012 0.6670 1 .JO36 1 a629 2.5OOO 

mgh 16.OOOO 16.OWO 3.4019 0.9127 0.9506 0.6670 4.4122 5.7698 6.4OOO 

mQ&Q 7.OWO 13.Oow 0.3142 0.7423 0.7122 0.6660 0.4246 0.7121 0.56W 

mQ’kQ 16.OOOO 16.M)o 6267.3750 0.8309 0.6742 0.6670 7078.0694 11616.25(2 16WO.OOOO 

mJwl 16.OOOil 16.OOQO 3.0675 0.9122 0.6677 0.6670 32doo 3.4136 3.6OwJ 

mgh 16.0000 16.OOOO 126.6166 0.6096 0.9372 0.6670 162.5339 166.3173 264.OOQO 

mQfiQ 16.OOOO 16.OOQO 23.0594 0.6311 0.9515 0.6670 29.7946 40.4670 53.m 

mQ/kQ 9.oooo 16.OOOO 0.0234 0.6609 0.8895 0.6670 0.0260 0.0305 0.04W 

WlkQ 1o.oLw 16.OOOO 2.2589 0.6616 0.9535 0.6670 2.7452 2.8718 4.7OW 

mQ&Q 14.OOOo 16.ooM) 251.6250 0.6045 0.9577 0.6670 333.0851 428.4546 672.WOO 

W&Q 7.OOOO 16.OOW 0.5413 0.7635 0.9521 0.6670 0.6073 1.4579 2.2OOO 

mQkQ 3.OOOO 16.OOOO 0.3564 0.6647 0.7866 0.6670 0.4691 0.4735 0.96w 

WkQ ll.OOOO 16.OOOO 89.2969 0.6162 0.6930 0.6670 136.6QO7 343.1957 235.OOOO 

mQb 16.OOW 16.OOOO 10.2761 0 8962 0.0692 0.6670 24.2380 27.5636 43.1Oa 

mQ&Q 14mOO 16OOOO 4.5663 0.9543 0.6257 0.6670 5.7970 12.7470 O.lOOO 

TOTALPETROLEUMHYDROCARBONS mQ&Q 6.0000 13.OOOa 205.4346 0.3677 0.7046 0.6660 519.3002 24777.5450 231OoooO 
TPH (CB-C40) mQfiQ 3.OOOO 3.OoOO 17.5667 0 6031 0.7049 0.7670 30.7025 205.7124 22.6OOO 

Site 32 Subsurface Soil UCLs 

REP 
DIST CONC 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

U 

U 

U 

U 

L 

L 

N 

L 

U 

L 

L 

L 

L 

U 

N 
N 

L 
L 

L 

L 

L 

L 

U 

L 

L 

N 

U 

N 

43o.OOOO 

6.OOOO 

21OO.cwO 

5ooo.oooo 

61O.OOOO 

14OO.OOQO 

12OOO.OOOu 

32OOO.OOOO 

4OOOO.OOOu 

5QOmOO 

39.oooo 
4o.OOOO 

16OQ.OOQO 

39.oooo 

97o.oooO 

23050.0312 

5Q.OOOO 

17026.0380 

2.2151 

12.6306 

0.1591 

0.4368 

330.8592 

14.6609 

1 .m20 
5.7699 

0.5800 

7976.9604 

3.3490 

166.3173 

40.4670 

0.0305 

2.6710 

426.4546 

1.4579 

0.4735 

235.OOOO 

27.5636 

5.7970 

2310 0000 

22.6OOO 



PARAMETER UNITS # DETECTS 

1.2.DICHLOROETHENE (TOTAL) 

ACETONE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

XYLENES. TOTAL 

2.ooW 19oooo 78.1670 210.1360 0.3647 0.4746 0.6010 165.3321 108.4277 U 4.oooo 4.oooo 

5.oooo 1Q.WOO 78.9474 216.6751 0.3691 0.5266 0.9010 166.0174 114.09o2 u 17.oooo 17.M)o 

l.OOOO 19.olxm 120.5OWJ 370.0298 0.3625 0.4497 0.9010 267.7oM 163.4251 U 15OO.OOOO 15OO.oooO 

4oQoo lQ.oooO 78.4474 210.0471 0.3713 0.8927 0.9010 165.5858 158.7989 u 2.oQoo 2.oooo 

2.oooo 19.oow 76.5395 21o.oo37 0.3653 0.4752 O.QolO 165.6608 108.1437 u 9.2500 8.2500 

2.w lO.oMxI 277.3421 io9a.5705 0.2715 0.4475 09310 714.3610 262.2413 U 48oorJooo 46003OOO 

2-METHYLNAPHTHALENE 

BlS(2-ETHYLHEXYL)PHTHALATE 
FLUORENE 

NAPHTHALENE 
PHENANTHRENE 

PYRENE 

2.owo lO.ooW 203.0474 439.6219 0.2540 0.2888 o.Qo1o 456.0115 320.4468 U 2loooooo 320.4468 

2.oaoo 1Q.Woo 1Qo.5789 80.3852 0.4768 0.5olO 0.9olO 214.8008 221.o911 u 41o.oooo 221.0911 
l.OOW lO.oooo 163.1570 6.8523 0.6076 0.5756 0.9010 186.6794 207.1222 U 15O.OOoO 15ooooo 
3.oo4m 1o.oooo 210.4737 1o4.2010 0.4197 0.4731 0.9010 260.9259 248.4605 U 61O.OOOO 246.4805 

2.oooo 1o.oooo 161.7895 30.3087 0.5175 0.4201 0.9010 193.8465 202.7025 U 24OBWO 202.7025 
l.WW 1o.oooO 177.3604 33 4734 0.3346 0.2894 0.0010 190.8844 212.3298 U 4o.oow 4o.WW 

ALPHA-CHLORDANE 

DIELDRIN 

GAMMA-CHLORDANE 

HEPTACHLOR 

2.oooo 13.ooou 4.9038 13.5653 0.3334 0.4472 0.8680 11 .&I63 7.2700 U fmm-Jo 7.2700 
1OOOO 13.oWo 2.7036 3.0938 0.3107 0.3376 0.66Bo 4.2329 3.4661 U 13.oooo 3.4861 

2oooa 13.oooil 7.0885 21.0314 0.3334 0.4566 0.6BBo 17.4630 11.2770 U 77.oooo 11.2770 

1.oooo 13.04xxl 1.1462 0.7076 0.3442 0.3789 0.8680 I.4980 1.3707 u 3x00 1.3767 

R 

Al 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 
CHROMIUM 

COBALT 

COPPER 
IRON 

LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

13.oooo 13.oooo 22671.5365 13608.8647 0.9148 0.9160 0.6660 29495.4140 38366.5284 L 478oo.oC0o 38366 5264 
13.oooo 13.oooa 3.6654 2.9657 0.8361 0.9466 0 8660 5.0311 7.2742 L 11.5oW 7.2742 

13.oooo 13.oooo 0 9231 3.620) 0.0367 0.9028 0.6680 11.8113 13.3Wl N 14.QoLhl 11.8113 

1.oQoo 13.ooW 0.1042 0.1045 0.5246 0.5653 0.8660 0.1550 0.1581 u 0.1300 0.1581 
11.ooou 130000 0.6123 0.2074 0.8830 0.9535 0.6860 0.7148 0.7537 N l.OOoO 0.7148 
lI.Mww) 13.0000 363.8077 196.1274 0.9402 0.9147 0.6880 481.7298 594.8109 N 691.oooO 461.7206 
13.caoo 13.owxJ 17.0154 9.2263 0.9255 0.9193 0.8860 22.4754 26.1356 N 34.7ooo 22.4754 
6.oooO 13.oooo 1.0346 0.4892 0.8098 0.8110 0.66Eo 1.2764 I.3876 u 1.8OoO 1.3870 
13.ooQo 13.oooo 5.7923 2.5680 0.9196 0.8114 0.8660 7.0704 7.7343 N 11.1ooo 7.07M 
13.oooo 13.oooo 12753.8462 5630.6210 0.9175 0.8876 0.666o 15536.7123 17297.0012 N 223oo.oooo 15536.7123 
10.0#0 10oo+o 6.1526 6.O660 0.7671 0.9422 o.mio 10.5665 11.0395 L 24.3oW 11.0395 
13.ooW 13.oOoo 106.2846 38.2899 0.0743 0.0354 0.6880 124.2089 136.3176 N 17o.ooOo 124.2069 
13.ooW 13.oooa 66.0846 42.0264 0 8551 0.9460 0.6660 86.6556 07.1899 L 169.oooo 07.1699 
?.owo 13.oooo 0.0281 0.0135 0.8446 0.8385 0.8660 00347 0.0381 u 0.0500 0.0381 
mlooO 13.ooQo 1.8731 1.1921 0.7793 0.7480 0.8@30 2.4623 2.9653 U 3.6OfIO 2.9653 
ll.ooca 13.OOoil 110.9423 48.2320 0.0595 0.9666 0.8660 134.7804 148.1802 L 205.OOoO 146.1692 
4.oooo 13.oooo 0.2715 0.2472 0.7441 0.6961 0.6660 0.3937 0.8826 U 0.6400 0.6400 
ll.oooo 13.0003 173.1538 60.2880 0 6747 0.7347 0.8680 202.0505 240.3453 N 24o.oooo 202.9505 
13.owJ 13.oooo 33.7802 16.4658 0 6957 0.8722 0.8660 41.9072 47.9131 N 61 5000 41 9072 
13.oooo 13.oooo 6.2OOO 4.owo 0.7815 0.0234 0.6660 10.2259 10.4126 L lQ.3OoO 10 4128 

TOTAL PETROLEUM HYDROCARBONS 

TOC 

8.0000 

3.oooo 

Associated Samples: 

2 

33BOO102-AVG 

33800103 

8 33800202 

8 33800203 

E 
33BW302-AVG 

33SBl-3-5(02) 33SB4-5-?(Q2) 33Bo?xo3 

33SB2-lo-12(92) 33885.l&12(92) 33s81-10-12(923 

33682-2-4(02) 335855-7(92) 

33882-57(92) n53SBoo801 

33SB3-l&12(92) w33sB01101 

site 33 subsurface soil 

COUNT AVG STANDARD DEVIATION 

17.oWo 556.7324 1890.88Q7 

3.ooQo 811.3333 101.7120 

W W 
NORM LOG 

0.3346 

0.9085 

33583.4.6@2) 

33SE4-3.5(92) 

0.7975 

0.0221 

W TEST 

UCL UCL 

NORM LOG mST ..CTVIZI .*-I YCICLIa.m~I 

REP 

CONC 

0.8820 1357.4821 2&(71.8881 U 7790 ooo0 7790 woo 

0.7670 982.8058 1042.6375 1 026.0000 926.0000 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFlxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

cl==: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mgikg) 
200 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging lime for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-wtiday 



ilSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1998 

:HEMICAL 

Iieldrin 
rluminum 
rrsenic 
:hromium 
‘anadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
0.044 4.8E-08 5.6E-07 1.60E+Ol SOOE-05 7.7E-07 7.9% l.lE-02 1.6% 
21500 2.4E-02 2.7E-01 NA 1 .OOE+OO NA NA 2.7E-01 39.7% 

5.5 6.OE-06 7.OE-05 I .50E+OO 3.00E-04 9.OE-06 92.1% 2.3E-01 33.9% 
42.7 4.7E-05 5.5E-04 NA 5.00E-03 NA NA l.lE-01 15.8% 
34 3.7E-05 4.3E-04 NA 7.00E-03 NA NA 6.2E-02 9.0% 

TOtal B.8E-06 100.0% 6.9E-91 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXtMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
AbsorbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SAsoilladj 
AF=: 

ASS=: 
EF=: 
ED=: 
Elw=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cmByear/kg) 
1.0 Soil to skin adherence factor (mg/cn?) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wUday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wtlday 



r 

llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 2.1998 

:HEMICAL 

lieldrin 
luminum 
rsenic 
:hromium 
anadium 

cs 

OwW 
0.044 
21500 

5.5 
42.7 
34 

Lifetime Cancer Reference Llfetime Percent Hazard 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient 

ABS Intake Intake Factor Risk Risk 

(unitless) (mglkglday) (mgfkglday) (mglkglday)” (mglkglday) 
0.01 4.62E-09 5.39608 3.20E+Ol 2.50E-05 1.5E-07 2.1% Z.ZE-03 

0.001 2.26E-04 2.63E-03 NA 1 .OOE-01 NA NA 2.6E-02 
0.032 1.65E-06 2.15E-05 3.66E+OO 1.23E-04 6.6E-06 97.9% 1 .BE-01 
0.001 4.48E-07 5.23E-06 NA 1 .OOE-04 NA NA 5.2E-02 
0.001 3.57E-07 4.16E-06 NA 7.00E-05 NA NA ME-02 

Total 6.9E-66 100.0% 3.2E-Ol 

Percent 
Hazard 

Quotient 

0.7% 
6.3% 
55.5% 
16.6% 
18.9% 

100.0% 



?ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1998 

:hemical 
Iieldrin 
Lluminum 
rrsenic 
:hromium 
‘anadium 
‘Otal 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Rlsk Ingestion Contact HI HI 
7.7E-07 1.5E-07 9.2E-07 5.5% l.lE-02 2.2E-03 1.3E-02 1.3% 

NA NA NA NA 2.7E-01 2.6E-02 3.OE-01 29.9% 
9.OE-06 6.8E-06 1.6E-05 94.5% 2.3E-01 l.BE-01 4.lE-01 40.7% 

NA NA NA NA l.lE-01 5.2E-02 1.6E-01 16.0% 
NA NA NA NA 6.2E-02 5.9E-02 1.2E-01 12.1% 

9.8E-06 6.9E-96 1 .?E-OS 100.0% 6.9E-01 3.2EQI 1 .OE+OO 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: 
lntake=C~~IRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mg/kg) 
200 Soil Ingestion Rate (mgiday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

fnit Dose 
.ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wtlday 
ihronic Daily Intake = : 1.3E-05 kg-soil/kg-v&day 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetlme Percent Hazard 
Chronic Daily Chronic Daily 

Percent 
Slope Dose Cancer Cancer 

cs 
Quotient 

Intake 
Hazard 

Intake Factor Risk Risk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
12900 1.4E-02 1.6E-01 NA 3.00E-01 NA NA 5.5&01 100.0% 

Total NA NA &SE-O1 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EGUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = 
CF = 

SA adj= 
AF= 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm*-year/kg) 

1 .O Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

1 .OE-05 kg-soil/kg-v&/day 
1.2E-04 kg-soil/kg-v&day 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,199E 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

WWb) (unitless) (mglkglday) (mglkglday) (mglkgldayf (mg/kg/day) 
ron 12900 0.001 1.35E-04 1.58E-03 NA 450E-02 NA NA 3.5E-02 100.0% 

T-.-I .I. .I. 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.5E-01 3.5E-02 5.8E-01 100.0% 
NA NA NA NA S.SE-tll 3.5E-02 S&E91 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: ‘2s =: Mean concentration in soil (mglkg) 
IR=: 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-v&day 
hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Risk Risk Quotlent 

OWkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
bieldrin 0.014 1.7E-09 6.OE-08 1.60E+ol 5.00E-05 2.7E-08 6.0% 1.2E-03 1.1% 
rluminum 11161 1.4E-03 4.8E-02 NA 1 .OOE+OO NA NA 4.8E-02 45.5% 
irsenic 2.34 2.9E-07 1 .OE-05 150E+OO 3.00E-04 4.3E-07 94.0% 3.3E-02 31.8% 
:hromium 12.8 1.6E-06 5.5E-05 NA 5.00E-03 NA NA l.lE-02 10.4% 
‘anadium 19 2.3E-06 8.1E-05 NA 7.00E-03 NA NA 1.2E-02 11.1% 

.nnno, 1 nc nr 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF= 
SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm’/event) 

0.2 Soil to skin adherence factor (mg/cm2) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wtiday 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wVday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 291998 

CHEMICAL 

Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

cs ABS 

bwM) (unltless) 
0.014 0.01 
11161 0.001 
2.34 0.032 
12.8 0.001 
19 0.001 

Lifetime 
Chronic Daily 

Intake 

OwNWay) 
1.70E-10 
1.36E-05 
9.09E-06 
155E-06 
2.31 E-06 

Chronic Daily 
Intake 

OWWW 
595E-09 
4.74E-04 
3.18E-06 
5.44E-07 
8.08E-07 

NA 

I 

1 .OOE-01 
366E+oo 1.23E-04 

NA I .OOE-64 
I NA 1 7.00E-05 

I Total 

Lifetime 
Cancer 

Risk 

5.4E-09 
NA 

3.3E-07 
NA 
NA 

3.48-97 

Percent 
Cancer 

Risk 

1.6% 
NA 

98.4% 
NA 
NA 

100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk lngestlon Contact HI HI 
Dieldrin 2.7E-08 5.4E-09 33E-08 4.1% 1.2E-03 2.4E-04 1.4E-03 0.9% 
Aluminum NA NA NA NA 4.8E-02 4.7E-03 5.2E-02 34.4% 
Arsenic 4.3E-07 3.3E-07 7.6E-07 95.9% 3.3E-02 2.6E-02 5.9E-02 38.8% 
Chromium NA NA NA NA l.lE-02 5.4E-03 1 BE-02 10.7% 
Vanadium NA NA NA NA l.ZE-02 1.2E-02 2.3E-02 15.2% 
Total 4.6E-07 3.4E-07 7.SEQ7 100.0% 1 .OE-Ol 4.8E-02 l&E-O1 100.0% 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: ,ntake= CsxiRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF = : I .OE-06 Conversion Factor (kglmg) 
Fl = : I Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 730 Averaging time for noncarcinogenic exposures (days) 

tnit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wt/day 
:hronic Daily intake = : 4.3E-06 kg-soil/kg-wt/day 

0 
W 

i-zm 
rD 

rJ< 
W’ 
w- 



5iSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTtON OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORtDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO, 1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs intake Intake Factor Risk Rlsk Quotlent 

OwW (mglkglday) (mglkglday) (mglkglday~’ (mglkglday) 
.on 7269 8.9E-04 3.1E-02 NA 3.00E-01 NA NA 1 .OE-Ol 100.0% 

Total NA NA l.OE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1999 

I 
HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absol-bed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SA adj= : 
AF=: 

ABS=: 
EF = : 
ED=: 
BW=: 

,ATc = : 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm2‘year/kg) 

0.2 Soil to skin adherence factor (mg/cm*) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 

I 



? 
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2 0 RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

8 (D SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETtCAL ON-SITE CHtLD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1998 

CHEMICAL 

Iron 

cs 

WWg) 
7269 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Rlsk Risk Quotlent 

(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.001 3.09E-04 NA , 6.83E-06 4.50E-02 NA NA 6.9E-03 100.0% 



Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1 .OE-Ol 6.9E-03 l.lE-01 1op.ox 
NA NA NA NA 1 .OE-01 6.9E-63 l.lE-01 100.0% 

! 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1996 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 7,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 
I 

t I 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concenlration in soil (mg/kg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
I Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
IO Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 2.7E-07 kg-soil/kg-wtlday 



r 

?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 7.1996 

:HEMICAL 

Xeldrin 
Uuminum 
\rsenic 
Chromium 
fanadium 

MwW) 1 hWWw1 1 OWkglday) 
0.044 1 1.7E-09 1 1.2E-06 
21500 8.4E-04 

I I 

59E-03 
5.5 2.2E-07 1.5E-06 

42.7 1.7E-06 1.2E-05 
34 1 1.3E-06 1 9.3E-06 

NA 

I 

1 .OOE+OO 
1.50E+OO 3.00E-04 

NA 5.00E-03 

J NA 1 7.00E-03 
I Total 

Lifetime 
Cancer 

Risk 

2.6E-06 
NA 

3.2E-07 
NA 
NA 

3.SE-67 

Percent 
Cancer 

Risk 

7.9% 
NA 

92.1% 
NA 
NA 

100.0% 

Hazard 

2.4E-04 
5.9G03 
5.OE-03 
2.3E-03 
1.3E-03 
1.6E-62 

Percent 
Hazard 

Quotient 

1.6% 
39.7% 
33.9% 
15.8% 
9.0% 

100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs= 
CF= 

SA- 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

1,013 Skin surface available for contact (cn?/event) 

1 .O Soil to skin adherence factor (mglcr?) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

1.6E-06 kg-soil/kg-wtlday 
1.2E-05 kg-soil/kg-wtlday 



5 
2 RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

% 
SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 7,1998 

I CHEMICAL cs 

Dieldrin 
1 WWg) 
I 0.044 

ABS 

(unitless) 
0.01 

0.001 
0.032 
0.001 
0.001 

Lifetime 
:hronic Daily 

Intake 

(mglkglday) 
7.65E-10 
3.84E-05 
3.14E-07 
7.62E-08 
6.07E-06 

:hronic Dally 
Intake 

OWWday) 
5.50E-09 
2.69E-04 
2.20E-06 
5.33E-07 

Cancer 
Slope 
Factor 

(mglkglday)” 
3.20E+Ol 

NA 
3.66E+OO 

NA 
4.25E-07 1 NA 

Reference 
Dose 

?EP 
l:OOE-01 

2.5E-08 
NA 

1.23E-04 l.lE-06 
1 .OOE-04 NA 
7.OOE-05 NA NA 

Total 1.2E-06 100.0% 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

2.1% 
NA 

97.9% 
NA 

Hazard 
Quotient 

Percent 
Hazard 

Quotient 

2.2E-04 0.7% 
2.7E-03 6.3% 
1.8E-02 55.5% 
5.3E-03 16.6% 
6.1E-03 16.9% 
3.2E-02 100.0% 

_-- 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 7,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

Lifetime Cancer Risk Hazard index 
Incidental Derrnal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Rlsk Risk Ingestion Contact HI HI 
2.8E-08 2.5E-08 5.3E-08 3.5% 2.4E-04 2.2E-04 4.6E-04 1.0% 

NA NA NA NA 5.9E-03 2.7E-03 8.6E-03 18.2% 
3.2E-07 l.lE-06 1.5E-06 96.5% 5.OE-03 1.8E-02 2.3E-02 48.7% 

NA NA NA NA 2.3E-03 5.3E-03 7.7E-03 16.3% 
NA NA NA NA 1.3E-03 6.1 E-03 7.4E-03 15.7% 

3.5E-07 l.ZE-06 l.BE-66 100.0% I.SE-92 3.2E392 4.7E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

+AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
{SSUMPTIONS ARE OUTLINED BELOW. 

qELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 10 Exposure Duration (years) 

BW=: 45 Body Weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wtJday 
:hronic Daily Intake = : 2.7E-07 kg-soil/kg-v&day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

CHEMICAL 

Iron 

cs 

OWW 
12900 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkglday)” (mg/kg/day) 
5.OE-04 3.5E-03 NA 3.00E-01 NA NA 1.2E-02 100.0% 

Total NA NA 1.2E-92 [ 100.0% 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 91998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
,SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mg/kg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 1 .013 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/Cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-06 kg-soillkg-v&/day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WiTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose 

CHEMICAL 
Cancer Cancer Quotlent Hazard 

cs ABS Intake Intake Factor Risk Risk Quotient 

bxW1 (unitless) (mg!kg/day) (mglkglday) (me/kg/day)-’ (mg/kg/day) 
Iron 12900 0.001 2.30E-05 1.61 E-04 NA 4.!iOE-02 NA NA 3.6E-03 100.0% 

100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORlDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.2E-02 3.6E-03 I .5E-02 100.0% 
NA NA NA NA 1.2E-02 3.8E-03 l.SE-O? 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: 

lnit Dose 
ifetime Chronic Daily hIt8k8 =: 

:hronic Daily intake = : 

cs =: Mean concentration in soil (mgikg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 45 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 

ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

3.9E-09 kg-soil/kg-wUday 
1.4E-07 kg-soil/kg-v&day 

, 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

CHEMICAL 

Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

cs 
OWW 

0.014 
11161 
2.34 
12.6 
19 

Lifetime 
:hronic Daily 

Intake 

OwWday) 
5.5E-1 I 
4.4E-05 
9.2E-09 
5.OE-08 
7.4E-08 

:hronic Daily 
intake 

bWWd8!d 
1.9E-09 
1.5E-03 
3.2E-07 
1.8E-06 
2.6E-06 

NA 

I 

1 .OOE+OO 
1.50E+OO 3.00E-04 

NA 5.00E-03 
NA 1 ‘.OOE-; 

Lifetlme 
Cancer 

Risk 

8.8E-10 
NA 

1.4E-08 
NA 
NA 

1 &E-O8 

Percent 1 Hazard 
Cancer Quotlent 

Risk 

+ 

6.0% 3.8E-05 
NA 1.5E-03 

94.0% l.lE-03 
NA 3.5E-04 

1 

Percent 
Hazard 

Quotient 

1.1% 
45.5% 
31.8% 
10.4% 
11.1% 

100.0% 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

HAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 
I 

I I 
Where: cs = : 

CF=: 

SA=: 
AF=: 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (n-g/kg) 
1 .OE-O6 Conversion factor (kgrmg) 

1 ,013 Skin surface available for contact (cm’/event) 
0.2 Soil to skin adherence factor (mg/cn?) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 3.6E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-wtlday 

1 t 

53 
iis7 iD 2< 
W’ 
W-J 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON. FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
bieldrin 0.014 0.01 5.00E-11 1.75E-09 3.20E+Ol 2.50E-05 1.6E-09 1.6% 7.OE-05 0.5% 
,luminum 11161 0.001 3.98E-06 1.39E-04 NA 1 .OOE-01 NA NA 1.4E-03 9.9% 
,rsenic 2.34 0.032 2.67E-08 9.35B07 3.66E+OO 1.23B64 9.8E-08 98.4% 7.6E-03 54.1% 
:hromium 12.8 0.001 4.57E-09 1.60E-07 NA 1 .OOE-04 NA NA 1.6E-03 11.4% 
‘anadium 19 0.001 6.78E-09 2.37E-07 NA 7.OOE-05 NA NA 3.4E-03 24.1% 

Total 9.9E-98 100.0% 1.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHiTlNG FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 19,1995 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 8.8E-10 1.6E-09 2.5E-09 2.2% 3.8E-05 7.OE-05 l.lE-04 0.6% 
Aluminum NA NA NA NA 1.5E-03 1.4E-03 2.9E-03 16.8% 
Arsenic 1.4E-08 9.8E-08 l.lE-07 97.8% l.lE-03 7.6E-03 8.7E-03 49.8% 
Chromium NA NA NA NA 3.5E-04 1.6E-03 1.9E-03 11.2% 
Vanadium MA NA NA NA 3.7E-04 3.4E-03 3.8E-03 21.6% 
Total 1.5E-08 9.9E-08 l.lE-07 100.0% 3.4EQ3 1.4E-92 1.7EQ2 fOO.O% 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 

CF=: 
Fi = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

100 Soil ingestion Rate (mg/day) 
1 .OE-06 Conversion Factor (kglmg) 

I Fraction from contaminated source (witless) 
45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

1 

5.OE-08 kg-soil/kg-wtlday 
1.8E-07 kg-soil/kg-wt/day 



;: 
E RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

E 
SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

I MEDIA: SURFACE SOIL 
DATE: JULY 7,1998 

CHEMICAL 

Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium I 

cs 
bdkg) 

0.044 
21500 

5.5 
42.7 
34 

Lifetime 
Chronic Daily 

Intake 

OwWW) 
2.2E-09 
l.lE-03 
2.8E-07 
2.1 E-06 
1.7E-06 

Cancer Reference 
Chronic Daily Slope Dose 

Intake Factor 

(me/kg/day) (mglkglday)” (mglkglday) 
7.7E-09 1.60E+01 5.00E-05 
3.8E-03 NA 1 .OOE+OO 
9.7E-07 I .50E+OO 3.00E-04 
7.5E-06 NA 5.00E-03 
6.OE-06 1 NA 1 7.00E-03 

I Total 

Hazard 
Quotient 

Percent 
Hazard 

Cluotlent 

1.5E-04 1.6% 
3.8E-03 39.7% 
3.2E-03 33.9% 
1.5E-03 15.8% 
8.6E-64 9.0% 
9.6E-O3 loo.o”Yo 

8 

ia= 
t-D 

2C 
W’ 
W-J 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 
I 

I I 
cs = : 
CF=: 

SA=: 

AF=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kg/mg) 

5,750 Skin surface available for contact (cm’levent) 

Where: 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

1 .O Soil to skin adherence factor (mglcm’) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 7,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS intake Intake Factor Risk Rlsk Quotient 

OwW) (unltless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Dieldrin 0.044 0.01 1.27B09 4.46E-09 3.20EtOl 2.50E-05 l 4.1E-08 2.1% 1.6E-04 0.7% 
Aluminum 21500 0.001 6.22E-05 2.18E-04 NA 1 .OOE-01 NA NA 2.2E-03 8.3% 
Arsenic 5.5 0.032 509E-07 1.76E-06 3.66EtOO 1.23E-64 1.9E-66 97.9% 1.4E-02 55.5% 
Chromium 42.7 0.001 1.24E-07 4.32E-07 NA 1 .OOE-04 NA NA 4.3E-03 16.6% 
Vanadium 34 0.001 9.84E-08 3.44E-07 NA 7.OOE-05 NA NA 4.9E-03 16.9% 

Total 1.9E-06 100.0% 2.6E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 7,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
lncldental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk ingestion Contact HI HI 
3.5E-08 4.1 E-08 7.6E-08 3.2% 1.5E-04 1.8E-04 3.3E-04 0.9% 

NA NA NA NA 3.8E-03 2.2E-03 6.OE-03 16.7% 
4.2E-07 1.9E-06 2.3E-06 96.8% 3.2E-03 1.4E-02 l.BE-02 49.7% 

NA NA NA NA l.!iE-03 4.3E-03 5.8E-03 16.4% 
NA NA NA NA 8.6E-04 4.9E-03 5.8E-03 16.2% 

4.SE-07 1.9E-06 2.4E-06 100.0% 9.5E-03 2.8E-02 3.6E-02 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASdNABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ZXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
(SSUMPTIONS ARE OUTLINED BELOW. 

CELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (witless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 20 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 7,300 Averaging time for noncarcinogenlc exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 5OE-08 kg-soil/kg&/day 
:hronic Daily Intake = : l.BE-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

bwth) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Iron 12900 6.5E-04 2.3E-03 NA 3.00E-01 NA NA 7.6E-03 100.0% 

Total NA NA t.6E-63 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,199s 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(EW x AT) 
I 

t I 
Where: cs = 

CF= 
SA= 

AF= 

ABS = 
EF- 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mg/cm2) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wt/day 
Chronic Daily intake = : 1 .OE-05 kg-soil/kg-wt/day 

I 1 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXlMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS intake Intake Factor Risk Risk Quotient 

OwW) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 12900 0.001 , 3.73E-05 131E-04 NA , 4.50E-02 NA NA 2.9E-03 100.0% 

1 Total 1 NA NA 2.9E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

88E-09 kg-soil/kg-wtiday 
8.8E-08 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18.1998 

ZHEMICAL 

Xeldrin 
Vuminum 
4rsenic 
Chromium 
Janadium 

T Lifetime 
Chronic Dally Chronic Dally 

Intake Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Llfetime Percent Percent Hazard Hazard Percent Percent 
Cancer Cancer Cancer Quotient Quotient Hazard Hazard 

Risk Risk Risk Quotient Quotient 

(mglkglday) 1 (mglkglday) 1 (mglkgldayr’ 1 (mglkglday) 1 
1.2E-10 1 1.2E-09 1 1.60E+Ol 1 5.00E-05 1 2.OE-09 6.0% 2.5E-05 1.1% 

NA g.8E-04 45.5% 
94.0% 6.9E-04 31.6% 

NA 2.3E-04 10.4% 
NA 2.4E-04 11.1% 

100.0% 2.2E-63 100.0x 
NA 1 2.4E-04 1 11.1% 

100.0% 1 2.2603 1 lOO.O’Y, 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 

\SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm?event) 
AF=: 0.2 Soil to skin adherence factor (mg/cn?) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 

‘ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-07 kg-soil/kg-wtfday 
>hronic Daily Intake = : I .6E-06 kg-soil/kg-v&day 



?lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

:HEMICAL 

bieldrin 
rluminum 
arsenic 
:hromium 
‘anadium 

cs 

OwW 
0.014 
11161 
2.34 
12.8 
19 

Llfetlme Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mg/kg/day) 

0.01 2.47E-1 I 2.47E-10 3.20E+Ol 2.50E-05 7.9E-10 1.6% 9.9E-06 0.5% 
0.001 1.97E-06 1.97E-05 NA l.OOE-01 NA NA 2.OE-04 9.9% 
0.032 1.32E-08 1.32E-07 3.66E+OO 1.23E-04 4.8E-08 98.4% l.lE-03 54.1% 
0.001 2.25E-09 2.25E-08 NA 1 .OOE-04 NA NA 2.3E-04 11.4% 
0.001 3.35E-09 3.35E-08 NA 7.OOE-05 NA NA 4.8E-04 24.1% 

Total 4.9E-08 180.0% 2.OE-03 100.0% 



!ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOL 

DATE: AUGUST 18,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

:hemlcal lngestlon Contact Risk Risk Ingestion Contact HI HI 
lieldrin 2.OE-09 7.9E-10 2.8E-09 3.4% 2.5E-05 9.9E-06 3.5E-05 0.8% 
,luminum NA NA NA NA Q.8E-04 2.OE-04 I .2E-03 28.5% 
.rsenic 3.1E-08 4.8E-08 7.9E-08 96.6% 6.9E-04 l.lE-03 1.8E-03 42.5% 
:hromium NA NA NA NA 2.3E-04 2.3E-04 4.5E-04 10.9% 
‘anadium NA NA NA NA 2.4E-04 4.8E-04 ?.2E-04 17.3% 
otal 3.3E-08 4.9E-08 8.2E-08 100.0% 2.2E-03 2.0E-03 4.1 EQ3 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JUNE 30,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF-: 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

I 

ATc=: 
ATn = : 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

1.7E-07 kg-soil/kg-wtlday 
4.9E-07 kg-soil/kg-v&day 



% 

d 

ez RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
0 (0 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JUNE 30,1998 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

CHEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

OWW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Dieldrin 0.044 7.7E-09 2.2E-08 1*60E+Ol 5.00E-05 I .2E-O7 7.9% 4.3E-04 1.6% 
Aluminum ’ 21500 3.8E-03 l.lE-02 NA l.OOE+OO NA NA l.lE-02 39.7% 
Arsenic 5.5 9.6E-07 2.7E-06 1.50E+OO 3.00E-04 1.4E-06 92.1% Q.OE-03 33.9Oh 
Chromium 42.7 7.5E-06 2.1E-05 NA 5.00E-03 NA NA 4.2E-03 15.6% 
Vanadium 34 5.9E-06 1.7E-05 NA 7.00E-03 NA NA 2.4E-03 9.0% 

Total 1.8EQ9 100.0% 2.8E-02 100.0% 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JUNE 30,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 2,300 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake = 
ihronic Daily intake = : 

6.OE-06 kg-soillkg-wtlday 
2.3E-05 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JUNE 381998 

Llfetlme Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

(WW (unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
Dieldrin 0.044 0.01 3.54E-09 9.90E-09 3.20E+Ol 2.50E-05 l.iE-07 2.1% 4.OE-04 0.7% 
Aluminum 21500 0.001 1.73E-04 4.84E-04 NA 1 .OOE-01 NA NA 4.8~03 8.3% 
Arsenic 5.5 0.032 1.41E-06 3.96E-06 3.66E+OO I .23E-04 5.2E-06 97.9% 3.2E-02 55.5% 
Chromium 42.7 0.001 3.43B07 9.61 E-07 NA 1 .OOE-04 NA NA 9.6E-03 16.6% 
Vanadium 34 0.001 2.73E-07 7.65E-07 NA 7.00E-05 NA NA l.lE-02 18.9% 

TOM 5.3E-08 100.0% S.EE-02 100.0% 



f f IISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JUNE 30,1996 

Chemical Chemical 
Dieldrin Dieldrin 
Aluminum Aluminum 
Arsenic Arsenic 
Chromium Chromium 
Vanadium Vanadium 
Total Total 

Lifetime Cancer Risk Lifetime Cancer Risk Hazard Index Hazard Index 
lncldental lncldental Dermal Dermal Total Total Percent Percent Incidental Incidental Dermal Dermal Total Total Percent Percent 
Ingestion Ingestion Contact Contact Risk Risk Risk Risk Ingestion Ingestion Contact Contact HI HI HI HI 

1.2E-07 1.2E-07 l.lE-07 l.lE-07 2.4E-07 2.4E-07 3.4% 3.4% 4.3E-04 4.3E-04 rl.OE-04 rl.OE-04 8.3E-04 8.3E-04 1 .O% 1 .O% 
NA NA NA NA NA NA NA NA l.lE-02 l.lE-02 4.8E-03 4.6E-03 1.5E-02 1.5E-02 18.2% 18.2% 

1.4E-08 1.4E-08 5.2E-08 5.2E-08 8.8E-08 6.8E-08 96.8% 96.8% 9.OE-03 9.OE-03 3.2E-02 3.2E-02 4.1 E-02 4.1 E-02 48.8% 48.8% 
NA NA NA NA NA NA NA NA 4.2E-03 4.2E-03 9.6E-03 9.6E-03 1.4E-02 1.4E-02 16.3% 16.3% 
NA NA NA NA NA NA NA NA 2.4E-03 2.4E-03 l.lE-02 l.lE-02 1.3E-02 1.3E-02 15.8% 15.8% 

1.6E-96 1.6E-96 6.3E-66 6.3E-66 6.9E-96 6.9E-96 100.0% 100.0% 2.6E-02 2.6E-02 6.9E-92 6.9E-92 6.4E-02 6.4E-02 100.0% 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1998 

l4ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLtNED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wtlday 
ihronic Daily Intake = : 4.9E-07 kg-soil/kg-v&day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1998 

I 1 Lifetime 1 Cancer 1 Reference 1 Lifetime 1 Percent 1 Hazard 1 Percent 

I I Chronic Dally Chronic Daily 

I I 

Slope 

I 

Dose 

I 

Cancer 
cs Intake Intake Factor Risk 1 “;l:k”’ 1 “Otlent I :f:::t 1 

(WW 

12900 
(mglkglday) (mglkglday) 1 (mglkglday).’ (mglkglday) 

2.3E-03 6.3E-03 1 NA 3.00E-01 
Total 

NA NA 2.1 E-02 100.0% 
NA NA 2.1E-02 100.0% 

I CHEMICAL 

Iron 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF=: 

SA = : 
AF = : 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm?event) 

1 .O Soil to skin adherence factor (mg/cm*) 
Chemical 

Specific Absorption factor (unitless) 
250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

t. ’ 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

9OE-06 kg-soil/kg-wtlday 
2.3E-05 kg-soil/kg-v&day 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1998 

CHEMICAL 

Iron 

cs 

(mdkg) 
12900 

Lifetime Cancer Reference Llfetlme Percent Ha&d Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Rlsk Risk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday)“ (mg/kg/day) 

0.001 l.O4E-04 2.90E-04 NA 4.50E-02 NA NA 6.5E-03 100.0% 
Total 1 NA NA 6.6E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1996 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.1 E-02 6.5E-03 2.7E-02 100.0% 
NA NA NA NA 2.1E-02 6.6E-63 2.7EQ2 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 16,1998 

HAZARD INDICES AN0 INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn =: 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mgiday) 

I .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
9 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

3,285 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

6.3E-08 kg-soil/kg-wtlday 
4.9E-07 kg-soil/kg-wtlday 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

( 

I 
I 
I 
( 
\ 

I I I Oral 1 L.JC-UI 1 lUU.Ui% 1 1.zt-w 1 lUU.U70 

ZHEMICAL 

Iieldrin 
Vuminum 
4rsenic 
Chromium 
Janadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake intake Factor Risk Risk Quotient 

@w&d (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.014 8.8E-10 6.8E-09 1.60E+Ol 5.00E-05 1.4E-08 6.0% 1.4E-04 1.1% 
11161 7.OE-04 5.5E-03 NA 1 .OOE+OO NA NA 5.5E-03 45.5% 
2.34 1.5E-07 l.lE-06 1.50E+OO 3.00E-04 2.2E-07 94.0% 3.8E-03 31.6% 
12.8 8.1 E-07 6.3E-06 NA 5.00E-03 NA NA 1.3E-03 10.4% 
19 1.2E-08 9.3E-06 NA 7.00E-03 NA NA 1.3E-03 11.1% 

v-1-. m-cm- 1AAL1, 1-m-a I a----a 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
I 

LOCATION: MILTON, FLORIDA SITE 3 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

t I 
Where: cs= 

CF- 

SA= 

AF = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kg/mg) 

2,300 Skin surface available for contact (r&/event) 
0.2 Soil to skin adherence factor (mglcm’) 

Chemical 
ABS = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Specific Absorption factor (unitless) 
250 Exposure frequency (events/year) 

9 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,285 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

56E-07 kg-soil/kg&/day 
45E-06 kg-soil/kg-wbday 

I I 
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tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WtTH SOtL (PAGE TWO) 

SITE NAME: NAVAL AIR STATtON WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

:HEMICAL cs 

bieldrin 
1 (wW 
[ 0.014 

ABS 

(unittess) (mglkglday) 1 (mglkglday) 
0.01 B.lOE-11 1 6.30E-10 
0.001 
0.032 
0.001 
0.001 

I I Olal 

NA 1 .OOE-01 
3.66E+OO 1.23E-04 

NA 1 .OOE-04 

1 NA 1 7.00E-05 
- . . 

Hazard 
Quotient 

Percent 

Quotlent 

2.5E-05 0.5% 
5.OE-04 9.9% 
2.7E-03 54.1% 
5.8E-04 11.4% 
1.2E-03 24.1% 
S.lE-83 100.0% 

. 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST l&l998 

Lifetime Cancer Risk Hazard Index 
Incidental Denal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 1.4E-08 2.6E-09 1.7E-08 4.2% 1.4E-04 2.5E-05 1 BE-04 1 .O% 
Aluminum NA NA NA NA 5.5E-03 5.OE-04 6.OE-03 35.0% 
Arsenic 2.2E-07 1.6E-07 3.8E-07 95.8% 3.8E-03 2.7E-03 6.6E-03 38.4% 
Chromium NA NA NA NA 1.3E-03 5.8E-04 1.8E-03 10.7% 
Vanadium NA NA NA NA 1.3E-03 1.2E-03 2.5E-03 14.9% 
Total 2.3E-07 1 &E-O7 4.0E-07 100.0% 1.2E-02 6.1E-93 1.7E-02 100.0% 
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I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY &I998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I’ 

!ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR=: 

CF = : 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn =: 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
0.25 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.2E-09 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.5E-08 kg-soil/kg-wtlday 

I 



2ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wW) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Iieldrin 0.044 2.3E-10 8.5E-10 1.80E+01 5.00E-05 3.7E-09 7.9% 1.3E-05 1.8% 
rluminum 21500 l.lE-04 3.2E-04 NA 1 .OOE+OO NA NA 3.2E-04 39.7% 
\rsenic 5.5 2.9E-08 8.1E-08 1,50E+OO 3.00E-04 4.3E-08 92.1% 2.7E-04 33.9% 
:hromium 42.7 2.2E-07 8.3E-07 NA 5.00E-03 NA NA 1.3E-04 15.8% 
fanadium 34 1.8E-07 5.OE-07 NA 7.00E-03 NA NA 7.1E-05 9.0% 

Total 4.7E-08 100.0% 7.9E-04 100.0% 



I I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 61996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5.750 Skin surface available for contact (cm*/event) 
AF=: 0.8 Soil to skin adherence factor (mg/cm*) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc= : 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 9.125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wVday 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wbday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMiCAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

OWkg) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lieldrin 0.044 0.01 6.37E-10 1.78E-09 3.20E+Ol 2.50E-05 2.OE-08 2.1% 7.1 E-05 0.7% 
,luminum 21500 0.001 3.1lE-05 8.71 E-05 NA 1 .OOE-01 NA NA 8.7E-04 8.3% 
rsenic 5.5 0.032 2.55E-07 7.13E-07 3.66E+OO 1.23E-04 9.3E-07 97.9% 5.8E-03 55.5% 
:hromium 42.7 0.001 8.18E-08 1.73E-07 NA 1 .OOE-04 NA NA 1.7E-03 18.8% 
‘anadium 34 0.001 4.92E-08 1.38P07 NA 7.00E-05 NA NA 2.OE-03 18.9% 

Total S.SE-67 100.0% 1 .OE-O2 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion contact HI HI 
Dieldrin 3.?E-09 Z.OE-08 2.4E-08 2.4% 1.3E-05 7.1E-05 8.4E-05 0.7% 
Aluminum NA NA NA NA 3.2E-04 8.7E-04 l.ZE-03 10.6% 
Arsenic 4.3E-06 9.3E-07 9.8E-07 97.6% 2.7E-04 5.8E-03 6.1E-03 54.0% 
Chromium NA NA NA NA 1.3E-04 1 .?E-03 1.9E-03 16.5% 
Vanadium NA NA NA NA 7.1 E-05 2.OE-03 2.OE-03 18.2% 
Total 4.7E-08 Q.SE-07 100.0% 7.9E-04 l.OE-02 l.lE-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 2.1 E-06 kg-soil/kg-v&/day 
;hronic Daily Intake = : 5.9E-08 kg-soil/kg-wtlday 



2ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

CHEMICAL 

*on 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 
Owh) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
12900 2.7E-04 7.6E-04 NA 3.00E-01 NA NA 2.5E-03 100.0% 

Total NA NA 2.6E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 61998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Unit Dose 
Lifetime Chronic Daily 
Chronic Daily Intake = 

Where: 

Intake = 

cs = : 
CF=: 

SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’levent) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9.125 Averaging time for noncarcinogenic exposures (days) 

2.4E-06 kg-soil/kg-wtlday 
6.8E-06 kg-soil/kg-wbday 

i 



?ISK ASSESSMENT SPREADSHEET - DIRECT’DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer 

:HEMICAL 
Cancer Quotient 

cs 
Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
on 12900 0.001 3.llE-05 &71E-05 NA 4.50E-02 NA NA 1.9E-03 100.0% 

Total NA NA 1.9E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,lSSE 

Chemical 
Iron 
Total 

Llfetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.5E-03 1.9E-03 4.5E-03 100.0% 
NA NA NA NA 2.5E-03 l.SE43 4.5EQ3 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATtON: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,lSSE 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I I 
WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraclion from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 6.1 E-09 kg-soil/kg-wt/day 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 

I 1 



?iSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetiw Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cant,, Cancer Quotient Hazard 

:HEMiCAL CS intake Intake Factor Rist Risk Quotient 

bwh) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Iieldrin 0.044 3.5E-10 2.5E-08 1.60E+01 5.00E-05 57E-09 7.9% 5.OE-04 1.6% 
rluminum 21500 1.7E-04 1.2E-02 NA 1 .OOE+OO NA NA 1.2E-02 39.7% 
rrsenic 5.5 4.4E-08 3.1E-06 1.50E+OO 3.00E-04 6.6E-06 92.1% 1 .OE-02 33.9% 
:hromium 42.7 3.4E-07 2.4E-05 NA 5.00E-03 NA NA 
‘anadium 

4.6E-03 15.6% 
34 2.7E-07 1.9E-05 NA 7.OOE-03 NA NA 2.7E-03 9.0% 

*_.-. a-..-- ----a. 



RISK ASSESSMENT SPREADSHEET - DIRECT DERYAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATlON WHtTlNG FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs=: 
CF=: 
SA=; 

AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
A.Tc = : 
ATn=: 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’/event) 
1.0 Soil to skin adherence factor (mg/cn+) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

9.6E-08 kg-soil/kg-wt/day 
6.8E-06 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY &I998 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose 

CHEMICAL 
Cancer 

cs 
Cancer Quotient 

ABS Intake 
Hazard 

Intake Factor Risk Risk Ctuotlent 

VWW (unitless) hgkglday) (mglkglday) (mglkglday)” (mglkglday) 
Dieldrin 0.044 0.01 4.24E-11 2.97E-09 3.20E+Ol 
Aluminum 

2.50E-05 1.4E-09 2.1% 
21500 

1.2E-04 
0.001 2.07E-06 

0.7% 
1.45E-04 NA 

Arsenic 
1 .OOE-01 NA NA 

5.5 0.032 
1 L5E-03 

1.70E-06 
8.3% 

1.1 QE-06 3.66E*OO 1.23E-04 6.2E-06 97.9% 9.7E-03 55.5% 
Chromium 42.7 0.001 4.12E-09 2.66E-07 NA 
Vanadium 

1 .OOE-04 NA NA 2.9E-03 
34 0.001 3.28E-09 

16.6% 
2.30E-07 NA 7.00E-05 NA NA 3.3E-03 18.9% 

Total 8.3E-08 100.0% 1.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Incidental 
lngestlon 
5.7E-09 

NA 
6.6E-08 

NA 
NA 

7.2E-08 

Lifetime Cancer Risk I Hazard Index 
Dermal I Total I Percent I Incidental I Dermal I Total I Percent 
Contact Risk Risk Ingestion Contact HI HI 
1.4E-09 7.OE-09 5.2% 5OE-04 1.2E-04 8.1E-04 1.3% 

NA NA NA 1.2E-02 1.5E-03 1.4E-02 28.3% 
6.2E-08 1.3E-07 94.8% 1 .OE-02 9.7E-03 2.OE-02 41.7% 

NA NA NA 4.8E-03 2.9E-03 7.7E-03 18.1% 
NA NA NA 2.X-03 3.3E-03 6.OE-03 12.6% 

8.3E-08 1.4E-67 100.0% 3.0E-62 1.7E-02 4.8E-02 100.0% 

1 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY I,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 480 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-08 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) \ 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wtlday 
:hronic Daily intake = : 5.6E-07 kg-soil/kg-wtlday 



lISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY i,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

bw%) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
rrsenic 6.6 5.3E-08 3.7E-06 1.50E+OO 3.00E-04 8.OE-08 100.0% 1.2E-02 100.0% 

Total 8.OE-OS 100.0% 1.2E-02 100.0% 



‘ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 1,1998 

.AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kg/mg) 
SA=: 5,750 Skin surface available for contact (cm’/event) 
AF=: I .O Soil to skin adherence factor (mglcm’) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&/day 
:hronic Daily Intake = : 6.6E-06 kg-soil/kg-wUday 



ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY I, 1998 

HEMICAL 

rsenic 

cs 

WWka) 
6.6 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotlent 
(unltless) (mglkglday) (mglkglday) (mg/kgIday)-’ (mglkglday) 

0.032 2.&lE-08 I .43E-66 3.66EtOO 1.23E-04 7.5E-06 100.0% 1.2E-02 100.0% 
Total 7.SE-08 100.0% 1.2E-02 100.0% 



RISK ASSESSMENf SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 1,1998 

Chemical 
Arsenic 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk lngestlon Contact HI HI 
8.OE-08 7.5E-08 1.5E-07 100.0% 1.2E-02 1.2E-02 2.4E-02 100.0% 
S.OE-08 7.SE.08 l.SE.07 1 so2 1.2E-02 2.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
480 Soil ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

8.1 E-09 kg-soil/kg&/day 
5.6E-07 kg-soil/kg-wtiday 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY f&1998 

CHEMICAL 

Iron 

cs 

OWW 
12900 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotlent 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
1 .OE-04 7.3E-03 NA 3.00E-01 NA NA 2.4E-02 100.0% 

Total NA NA 2.4EQ2 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 61998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

I 
Where: cs = : 

CF=: 
SA = : 
AF=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 

1 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
365 Averaging time for noncarcinogenic exposures (days) 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-06 kg-soil/kg-v&/day 
Chronic Daily Intake = : 6.BE-06 kg-soil/kg-wt./day 



RtSK ASSESSMENT SPREADSHEET - DtRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 91999 

CHEMtCAL 

Iron 
I 

cs 

(wW 
12900 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

0.001 1.24E-06 6.7lE-05 NA 4.50E-02 NA NA 1.9E-03 100.0% 
I Total I NA I NA I i.QE-03 I 100.0% I 



7ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 3 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

:hemical 
ron 
‘Otal 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.4E-02 1.9E-03 2.6E-02 100.0% 
NA NA NA NA 2.4E-02 1 .SE-o3 2.6E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
,“take= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-v&/day 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wVday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) , 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1998 

CHEMICAL CS 

Lifetime 
Chronic Dally Chronic Dally 

Intake Intake 

Cancer 
Slope 
Factor 

Dieldrin 
1 (mglkg) 1 (mglkglday) 1 (mglkgiday) 1 (mglkglday)’ 

0.044 1 2.1E-08 1 6.OE-08 1 1.60E+01 
Aluminum 
Arsenic 
Chromium 
Vanadium 

21500 1 .OE-02 2.9E-02 NA 
5.5 2.6E-06 7.5E-06 150E+OO 

42.7 2.OE-05 5.8E-05 NA 
34 1.6E-05 4.7E-05 NA 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent Hazard Percent 
Cancer Quotient Hazard 

Risk Quotient 

bWWJay) 1 I I I 
5.00E-05 1 3.3E-07 i 7.9% 1 1.2E-03 1 1.6% 

7.00E-03 1 NA 1 NA 1 6.7E-03 1 9.0% 
Total 1 4.2E-98 1 100.0% I 7.4E-92 I 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Unit Dose 

CF= 
SA= 

AF= 
ABS = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

1 .OE-06 Conversion factor (kg/ma) 
5,800 Skin surface available for contact (cm2/event) 

1 .O Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Where: cs = : Mean concentration in soil (mglkg) 

I Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg&/day 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wVday 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

% 

1 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 2,1998 

CHEMICAL 

NA 1 .OOE-01 
3.66E+OO 1.23E-04 

NA 
0.001 1 9.26E-07 1 2.70E-06 

1 .OOE-04 
NA 7.OOE-05 

1 Total 

g 

Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

cs 
OWW 

0.044 
21500 

5.5 
42.7 
34 

(unitless) 1 (mglkglday) 1 (mglkglday) 
0.01 1 1.20E-08 1 3.50E-08 

0.001 5.86E-04 

I I 

1.71E-03 
0.032 4.79E-06 1.40E-05 
0.001 l.l6E-06 3.39E-06 

Lifetlme 
Cancer 

Risk 

3.8E-07 
NA 

1.8E-05 
NA 
NA 

1.8E-95 

Percent i Hazard 
Cancer 

I 

Quotient 
Rlsk 

2.1% 1.4E-03 ---I- NA 1.7E-02 
97.9% l.lE-01 

NA 3.4P02 

Percent 
Hazard 

Quotient 

0.7% 
8.3% 
55.5% 
16.6% 
18.9% 

100.0% 

0 

$J 
ID 

2-Z 
W’ 
W-r 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 2,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 3.3E-07 3.8E-07 7.1E-07 3.2% 1.2E-03 1.4E-03 2.6E-03 0.9% 
Aluminum NA NA NA NA 2.9E-02 1.7E-02 4.7E-02 16.7% 
Arsenic 3.9E-06 1.8E-05 2.1 E-05 96.8% 2.5E-02 l.lE-01 1.4E-01 49.8% 
Chromium NA NA NA NA 1.2E-02 3.4E-02 4.8E-02 16.4% 
Vanadium NA NA NA NA 6.7E-03 3.9E-02 4.5E-02 16.2% 
Total 4.2E-06 1.8E-05 2.2E-06 100.0% 7.4E-82 2.OE-01 2.8E-01 100.0% 



RtSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake=CsxIRxCFxFIxEFxEO 

BWxAT 

cs = 
IR = 

CF = 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil tngestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.4E-08 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs intake intake Factor Risk Risk Quotient 

@wW (mglkglday) (mglkglday) (mg/kglday)’ (mglkglday) 
iron 12900 6.1 E-03 1.8E-02 NA 3.00E-01 NA NA 5.9E-02 100.0% 

Total NA NA 5.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT.DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

CF=: 

SA=: 

AF = : 
ABS=: 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

1 .OE-06 Conversion factor (kg/mg) 
5,800 Skin surface available for contact (cm2/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

RELEVANT EQUATION: 
Abso~edoose _ Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs=: Mean concentration in soil (mg/kg) 

Unit Dose 
Lifetime Chronic Daily tntake = 
Chronic Daily Intake = : 

2.7E-05 kg-soil/kg-w-t/day 
7.9E-05 kg-soilikg-wt/day 



r 
llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

(mglkgldayr’ (mglkglday) 
NA 4.5OP02 

Total 
NA 
NA 

l-l-i Percent Hazaid Percent 
Cancer Quotient Hazard 

Risk Quotient 

NA 2.3E-02 100.0% 
NA 2.3E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.gE-02 2.3E-02 8.2E-02 100.0% 
NA NA NA NA S.9E-02 2.3E-02 8.2E92 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HY’POTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY lo,1998 

iAZ4RD lNDlCE$ AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: ,“take= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 2,555 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 4.6E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.6E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO, 1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

EHEMICAL cs Intake Intake Factor Rlsk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Jieldrin 0.014 6.4E-10 6.4E-09 I .60E+01 SOOE-05 1 .OE-08 6.0% 1.3E-04 1.1% 
Vuminum 11161 5.1E-04 51E-03 NA 1 .OOE+OO NA NA 5.1E-03 45.5% 
Jrsenic 2.34 i.lE-07 l.lE-06 1.50E+OO 3.00E-04 1.6E-07 94.0% 3.8E-03 31.8% 
>hromium 12.8 5.9E-07 5.9E-06 NA SOOE-03 NA NA 1.2E-03 10.4% 
rlanadium 19 8.7E-07 8.7E-08 NA 7.00E-03 NA NA 1.2E-03 11.1% 

Total 1.7E-97 100.0% l.lE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO, 1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

cs = : 
CF=: 
SA=: 

AF = : 
Al%=: 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mgikg) 
1 .OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact @n&event) 

0.2 Soil to skin adherence factor (mglcm2) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
7 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg-v&/day 
Chronic Daily Intake = : 9.2E-06 kg-soil/kg-wbday 



r 
?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1998 

:HEMICAL cs ABS 

Lifetime 
Chronic Dali) 

Intake 

Geldrin 
1 (mglkg) 1 (unitless) 1 (mglkglday) 
1 0.014 1 0.01 1 1.28E-10 

Juminum 
irsenic 
:hromium 
‘anadium 

,,,,,,.,,I 
(mglkglday) 1 (mglkglday)’ 1 (mglkglday) 

1.28E-09 1 3.20E+Ol ( 2.5OP05 
l.O2E-04 NA 
6.86E-07 
l.l7E-07 I I 

1 .OOE-01 
3.66E+OO 1.23E-04 

NA 1 .OOE-04 
1.74B07 1 NA 1 7.00E-05 

1 Total 
I 19 1 0.001 1 1.74E-OS 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

4.lE-09 
NA 

2.5E-07 
NA 
NA 

2.8E-07 

1.6% 
NA 

98.4% 
NA 
NA 

100.0% 

Hazard 
Quotient 

5.lE-05 
1 .OE-03 
5.6E-03 
1.2E-03 
2.5E-03 
1 .OE-92 

Percent 
Hazard 

Quotlent 

0.5% 
9.9% 
54.1% 
11.4% 
24.1% 
100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 3 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermai Total Percent 

Chemical ingestion Contact Risk Risk ingestion Contact HI HI 
Dieldrin 1 .OE-08 4.‘E-09 1.4E-08 3.4% ‘.3E-04 5.1 E-05 1.8E-04 0.8% 
Aluminum NA NA NA NA 5.1 E-03 1 .OE-03 6.1 E-03 28.5% 
Arsenic ‘.6E-07 2.5E-07 4.1E-07 96.8% 3.6E-03 5.6E-03 9.lE-03 42.5% 
Chrobium NA NA NA NA 1.2E-03 1.2E-03 2.3E-03 10.9% 
Vanadium NA NA NA NA ‘.2E-03 2.5E-03 3.7E-03 17.3% 
Total 1.7E-97 2.8E-07 4.3E-97 100.0% l.lE-92 l.OE-92 2.2E-92 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 81998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Intake = (C x IR x CF x Fl x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday ) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: IO Exposure Duration (years) 
aw=: 45 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wt/day 
:hronic Daily Intake = : 2.7E-07 kg-soil/kg-wtfday 



t&K ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 81998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

(WW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iieldrin 0.085 3.3E-09 2.3E-08 1.6oE+ol 5.00E-05 5.3E-08 19.3% 4.7E-04 4.6% 
hminum 18920 7.4E-04 5.2E-03 NA 1 .OOE+OO NA NA 5.2~~03 51 .O% 
irsenic 3.8 1.5E-07 1 .OE-06 1.50E+OO 3.OOE-04 2.2E-07 80.7% 3.5E-03 34.1% 
‘anadium 26.9 l.lE-06 7.4E-06 NA ?.OOE-03 NA NA l.lE-03 10.3% 

Total 2.8EQ7 100.0% 1 .OE-82 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

tAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mg/kg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 1,013 Skin surface available for contact (cm*/event) 

AF = : 1 .O Soil to skin adherence factor (mg/cm*) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 3.650 Averaging time for noncarcinogenic exposures (days) , 

lnit Dose 
.ifetime Chronic Daily Intake = 1.8E-66 kg-soil/kg-wUday 
ihronic Daily Intake = : 1.2E-05 kg-soilkg-wUday 



3ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(wW) (unitless) (mglkglday) (mglkglday) (mg/kg/day)-’ (me/kg/day) 
heldrin 0.085 0.01 1.52E-09 l.O6E-06 3.20E+Ol 2.50E-05 4.9E-06 5.8% 4.2E-04 2.1% 
rluminum 18920 0.001 3.38E-05 2.38E-04 NA 1 .OOE-01 NA NA 2.4E-03 11.9% 
rrsenic 3.8 0.032 2.17E-07 1.52E-06 3.66E+OO 1.23E-04 7.9E-07 94.2% 1.2E-02 61.9% 
‘anadium 26.9 0.001 4.80E-08 3.36E-07 NA 7.00E-05 NA NA 4.8E-03 24.1% 

w--.-I .----a 



I I 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 
5.3E-08 4.9E-08 1 .OE-07 9.1% 4.7E-04 4.2E-04 8.9E-04 3.0% 

NA NA NA NA 5.2E-03 2.4E-03 7.5E-03 25.1% 
2.2E-07 7.9E-07 1 .OE-06 90.9% 3.5E-03 1.2E-02 1.6E-02 52.5% 

NA NA NA NA l.lE-03 4.8E-03 5.9E-03 19.4% 
2.8E-07 8.4E-07 l.lE-08 100.0% 1 .OE-O2 2.OE-02 3.OE-02 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Intake = (C x lff x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 45 Exposure Frequency (days/year) 
ED=: IO Exposure Duration (years) 

,’ 

BW=: 45 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wtlday 
:hronic Daily lntake = : 2.7E-07 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

CHEMICAL cs 

Lifetime 
Chronic Dally 

Intake 
Chronic Dally 

Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent 
Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

(mglkglday) (mglkgldayr’ (mglkglday) 
2.6G03 NA 3.00E-01 NA NA 8.8E-03 100.0% 

I Total I NA 1 NA 1 8.8E-03 1 100.0% 

1 bw~kg) 1 OwWdw) 
9671 1 3.8E-04 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RtSKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 1 ,013 Skin surface available for contact (cm*/evant) 

AF = : 1.0 Soil to skin adherence factor (mg/cm*) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF = : 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW-: Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

tnit Dose 
ifetime Chronic Daily Intake = I .8E-06 kg-soil/kg-wt/day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-wt/day 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

:HEMICAL 

*on 

cs 

OWW 
9671 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkgfday)” (mglkgfday) 
0.001 1.73E-05 1.21E-04 NA 4.50E-02 NA NA 2.7E-03 100.0% 

Total NA NA 2.7E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Decal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 8.8E-03 2.7E-03 1.2E-02 100.0% 
NA NA NA NA 8.8E-03 2.7E-03 1.2E-02 100.0% 



dlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD -CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mgikg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-08 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

45 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-09 kg-soillkg-v#day 
Chronic Daily Intake = : 1.4E-07 kg-soil/kg-wtlday 



LISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
Qeldrin 0.085 3.3E-10 1.2E-08 1.60E+ol 5.00E-05 5.3E-09 19.3% 2.3E-04 4.6% 
luminum 16920 7.4E-05 2.6E-03 NA 1 .OOE+OO NA NA 2.6E-03 51.0% 
,rsenic 3.8 1.5E-08 5.2E-07 1.50E+OO 3.00E-04 2.2E-08 , 80.7% 1.7E-03 34.1% 
‘anadium 26.9 l.lE-07 3.7E-06 NA 7.00E-03 NA NA 5.3E-04 10.3% 

Total 2.8E-08 100.0% 6.1 E-03 100.0% 



ilSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18.1998 

iA2ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

iELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mg/kg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 1,013 Skin surface available for contact (cm2/event) 
AF-: 0.2 Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF = : 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 

.BW=: Body weight (kg) 
‘. 

ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

hrit Dose 
.ifetime Chronic Daily Intake = 3.6E-07 kg-soil/kg-wt/day 
>hronic Daily Intake = : 1.2E-05 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD -CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OwW) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lieldrin 0.065 0.01 3.03E-10 1.06E-08 3.20E+Ol 2.50E-05 9.7E-09 5.8% 4.2E-04 2.1% 
Juminum 16920 0.001 6.75E-06 2.36E-04 NA 1 .OOE-01 NA NA 2.4E-03 II .9% 
irsenic 3.8 0.032 4.34E-08 1.52E-06 3.66E+OO 1.23E-04 1.6E-07 94.2% 1.2E-02 61.9% 
‘anadium 26.9 0.001 9.60E-09 3.36E-07 NA 7.00E-05 NA NA 4.8E-03 24.1% 

Tf.iial 1.7E-07 100.0% 2.OE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18.1998 

Llfetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 53E-09 9.7E-09 1.5E-06 7.7% 2.3E-04 4.2E-04 6.6E-04 2.6% 
Aluminum NA NA NA NA 2.6E-03 2.4E-03 5.OE-03 19.8% 
Arsenic 2.2E-06 1.6E-07 1.8E-07 92.3% 1.7E-03 1.2E-02 1.4E-02 56.3% 
Vanadium NA NA NA NA 5.3E-04 4.8E-03 5.3E-03 21.3% 
Total 2.8E-08 l .TE-07 Z.OE-07 100.0% 5.lEQ3 2.0E-02 2.SE-02 100.0% 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mg/day) 

I .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtJday 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer 

ZHEMICAL 
Quotient Hazard 

cs lnta ke lnta ke Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)“’ (mglkglday) 
Iieldrin 0.085 4.3E-09 1.5E-08 1.60E+01 5.00E-05 6.8E-08 19.3% 3.OE-04 
Uuminum 

4.6% 
18920 9.5E-04 3.3E-03 NA 1 .ooE+oo NA NA 3.3E-03 

bsenic 
51.0% 

3.8 1.9E-07 6.7E-07 1.50E+OO XOOE-04 2.9E-07 80.7% 2.2E-03 
lanadium 

34.1% 
26.9 1.4E-06 4.7E-06 NA 7.00E-03 NA NA 6.8E-04 10.3% 

Total 3.8E91 100.0% 6.SE-03 100.0% 



qISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
{SSUMPTIONS ARE OUTLINED BELOW. 

qELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: -cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 5.750 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/Cm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wVday 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg&/day 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

:HEMICAL 

Iieldrin 
Juminum 
irsenic 
‘anadium 

cs 

(WW 
0.085 
16920 

3.8 
26.9 

Llfetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Rlsk Rlsk Quotient 
(unlttess) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.01 2.46E-09 8.61E-09 3.20E+Ol 2.506-05 7.9E-08 5.8% 3.4P04 2.1% 
0.001 5.47E-05 1.92E-04 NA 1 IME- NA NA 1.9E-03 11.9% 
0.032 3.52E-07 1.23E-08 3.66E+OO 1.23E-04 1.3E-06 94.2% 1 .OE-02 61.9% 
0.001 7.78E-08 2.72E-07 NA 7.OOE-05 NA NA 3.98-03 24.1% 

Total 1.4E-OB 100.0% 1.8E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

:hemical 
bieldrin 
Juminum 
fsenic 
‘anadium 
otal 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 
6.8E-08 7.9E-08 1.5E-07 8.5% 3.OE-04 3.4E-04 6.4E-04 2.8% 

NA NA NA NA 3.3E-03 1.9E-03 5.2E-03 23.1% 
2.9E-07 1.3E-06 1.6E-06 91.5% 2.2E-03 1 .OE-02 1.2E-02 53.9% 

NA NA NA NA 6.8E-04 3.9E-03 4.6E-03 20.1% 
3.8E-07 1.4E-06 1.7E-06 100.0% 6.6E-03 1.8E-02 2.3EQ2 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 

F 

Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtJday 
Chronic Daily Intake = : l .BE-07 kg-soil/kg-wtlday 



r 

tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

:HEMICAL cs 
OWW 

9671 

Lifetime Cancer 
Chronic Daily Chronic Daily Slope 

Intake Intake Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

(mglkglday) 1 (mglkglday) 1 (mglkgldayr’ (mglkglday) 
4.9E-04 1 1.7E-03 1 NA 3.00E-01 

. 
NA 
I._ 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF=: 

SA=: 

AF = : 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cr?/event) 

1 .O Soil to skin adherence factor (mg/cm*) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg-wtlday 

: 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 



1 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25.550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

~Unit Dose 
,Lifetime Chronic Daily Intake =: 8.8E-09 kg-soillkg-wtlday 
Chronic Daily Intake = : 8.8E-08 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST l&l998 

CHEMICAL cs 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

NA 1 7.00E-03 1 NA 1 NA 1 3.4E-04 1 10.3% 

I I Total 1 6.2E-08 1 100.0% 1 3.3E-03 1 100.0% 

Cancer 1 Reference I Lifetime 1 Percent I Hazard I Percent 

(mglkgldayr’ 1 (mglkglday) 1 I I I 
1.60E+Ol 1 SOOE-05 1 1.2E-08 1 19.3% 1 1.5E-04 1 4.6% 

NA 

I 

l.OOE+OO 
1.50E+OO 3.00E-04 



IK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16,1996 

ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
‘OSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SUMPTIONS ARE OUTLINED BELOW. 

LEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kg/m@ 

SA=: 5.000 Skin surface available for contact (cm*/event) 

AF=: 0.2 Soil to skin adherence factor (mg/cm’) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF-: 45 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW-: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

t Dose 
time Chronic Daily Intake = 
onic Daily Intake = : 

1.6E-07 kg-soil/kg-wUday 
1.6E-06 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 
DATE: AUGUST l&1998 

ABS 

Lifetime Cancer 
Chronic Dally Chronic Daily Slope 

Intake Intake Factor 

Reference 
Dose 

Llfetlme 
Cancer 

Rlsk 

lieldrin 
luminum 
rsenic 

anadium 

(unitless) (mglkglday) 1 (mglkglday) [ (mg/kg/day).‘I (mglkglday) 1 
0.01 1 1.50E-IO 1 l.!iOE-09 1 3.20E+Ol 1 2.50E-05 I 4.8E-09 

OwW) 
0.085 
16920 0.001 3.33E-06 3.33E-05 NA 1 .OOE-01 

3.8 0.032 

1 

2.14E-06 I 2.14E-07 I 3.66E+OO 

26.9 0.001 1 
I 1.23E-04 

4.74E-09 I 4.74E-08 I NA 1 7.66E-05 1 NA 1 NA 1 6.8E-04 
1 1 

1 24.1% 
Total 8X-08 1 100.0% 1 2.8E-03 1 lOO.o”L~ 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin i.2E-08 4.8E-09 1.7E-08 11.5% 1.5E-04 6.OE-05 2.1 E-04 3.4% 
Aluminum NA NA NA NA 1.7E-03 3.3E-04 2.OE-03 32.9% 
Arsenic !YOE-08 7.8E-08 1.3E-07 88.5% l.lE-03 1.7E-03 2.9E-03 47.0% 
Vanadium NA NA NA NA 3.4E-04 6.8E-04 1 .OE-03 16.7% 
Total 8.2E-08 8.3E-08 1 .SE-07 100.0% 3.3E-03 2.8EQ3 8.1 E-93 100.0% 



I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOC.ATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: es = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mgikg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (witless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wt/day 
Chronic Daily Intake = : 4.gE-07 kg-soil/kg-wt/day 

I I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1898 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(WW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Dieldrin 0.085 1.5E-08 4.2E-08 1.60E+Ol 500E-05 2.4E-07 19.3% 6.3E-04 
Aluminum 

4.6% 
18920 3.3E-03 9.3E-03 NA 1 .OOE+OO NA NA 9.3E-03 51 .O% 

Arsenic 3.8 6.6E-07 1.9E-06 150E+OO 3.00E-04 1 .OE-06 80.7% 6.2E-03 34.1% 
Vanadium 26.9 4.7E-06 1.3E-05 NA 7.00E-03 NA NA 1.9E-03 10.3% 

Total 1.2E-06 100.0% 1 &E-O2 100.0% 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kg/mg) 

SA = : 2,300 Skin surface available for contact (cm’levent) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9.125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
;hronic Daily Intake = : 

8.OE-06 kg-soil/kg-wbday 
2.3E-05 kg-soil/kg-wtlday 



1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

CHEMICAL 

Dieldrin 
Aluminum 
Arsenic 
Vanadium 

cs 

OWb) 
0.085 
18920 

3.6 
26.9 

Lifetime Cancer Reference Llfetime 
Chronic Daily Chronic Daily Slope Dose Cancer 

ABS Intake Intake Factor Rlsk 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.01 6.83E-09 1.91E-08 3.20E+Ol 2.50E-05 2.2E-07 
0.001 1.52E-04 4.266-04 NA 1 .OOE-01 NA 
0.032 9.77G07 2.74E-06 3.86E+OO 1.23E-04 3.6B08 
0.001 2.16E-07 8.05E-07 NA 7.00E-05 NA 

Total 3.8E-88 

Percent 
Hazard 

Quotlent 

2.1% 
11.9% 
61.9% 
24.1% 
100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 
2.4E-07 2.2E-07 4.6E-07 9.1% 6.3E-04 7.7E-04 1.6E-03 3.0% 

NA NA NA NA 9.3E-03 4.3E-03 1.4E-02 25.0% 
1 .OE-06 3.6E-06 4.6E-06 90.9% 6.2E-03 2.2E-02 2.8E-02 52.6% 

NA NA NA NA 1.9E-03 6.6E-03 l.lE-02 19.5% 
1.2E-06 _ 3.8E-06 _ 6.OE-06 _ 100.0% _ 1.8E-62 . 3.6&02 . 6.4E-62 , 100.0% 

,r. 
,: 



I I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

t 1 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

t i 
WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
50 Soil ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wit/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)” (mg/kg/day) 
967 1 1.7E-03 4.7E-03 NA 3.00E-01 NA. NA 1.6E-02 100.0% 

Total NA NA 1.8E-02 100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION. Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF=: 

SA=: 
AF=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm’/event) 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

1 .O Soil to skin adherence factor (mg/&) 
Chemical 

Specific Absorption factor (unitless) 
250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 8.OE-06 kg-soillkgwuday 
Chronic Daily Intake = : 2.3E-05 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOlL 

DATE: AUGUST 20,1998 

Chemical 
iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.6E-02 4.8E-03 2.lE-02 100.0% 
NA NA NA NA l.BE.aP 4.8EQ3 2.lE92 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 191999 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
6SUMPTlONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 9 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,285 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 6.3E-08 kg-soil/kg-v&/day 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wVday 



I I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION Of SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

CHEMICAL 

Dieldrin 
Aluminum 
Arsenic 
Vanadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(Wb) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.085 5.3E-09 4.2E-08 1.60E+ol 5.00E-05 8.6E-08 19.3% 8.3E-04 4.6% 
18920 1.2E-03 93E-03 NA 1 .OOE+OO NA NA 9.3G03 51.0% 

3.8 2.4E-07 1.9E-06 1.50E+OO 3.00E-04 3.6E-07 80.7% 6.2E-03 34.1% 
26.9 1.7E-06 1.3E-05 NA 7.00E-03 NA NA 1.9503 10.3% 

TOtal 4.4E-07 100.0% 1.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = : 
CF=: 

SA=: 
AF=: 

ABS = : 
EF=: 
ED=: 

,aw=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm*/event) 
0.2 Soil to skin adherence factor @g/cm’) 

Chemical 
Specific Absorption factor (unitless) 

250 Exposure frequency (events/year) 
9 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 
3,285 Averaging time for noncarcinogenic exposures (days) 

5.8E-07 kg-soil/kg-wtlday 
4.5E-06 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

:HEMICAL 

lieldrin 
tluminum 

CS 

MWW 
0.065 
18920 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.01 4.92E-10 3.83E-09 3.20EtOl 2.50E-05 1.6E-08 5.8% 1.5E-04 2.1% 

0.001 l.O9E-05 8.52E-05 NA 1 JOE-01 NA NA 8.5E-04 11.9% 

\rsenic 
lanadium 

3.8 0.032 7.04E-08 5.47E-07 3.66EtOO 1.23E-04 2.6E-07 94.2% 4.4E-03 61.9% 
26.9 0.001 1.56E-08 1.21E-07 NA 7.00E-05 NA NA 1.7E-03 24.1% 

Total 2.7E-07 100.0% 7.2E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Vanadium 
Total 

Lifetlme Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Rlsk Risk Ingestlon Contact HI HI 
8.6E-08 1.6E-08 1 .OE-07 14.1% 8.3E-04 1.5E-04 9.8E-04 3.9% 

NA NA NA NA 9.3E-03 8.5E-04 1 .OE-02 39.9% 
3.6E-07 2.6E-07 6.2E-07 85.9% 6.2E-03 4.4E-03 l.iE-02 42.0% 

NA NA NA NA 1.9E-03 1.7E-03 3.6E-03 14.2% 
4.4E-07 2.7E-07 7.2E97 100.0% 1.8E-02 7.2E-03 2.6E-02 100.0% 

!, 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 4,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

iELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: es =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

1 .OE-08 kg-soil/kg-wt./day 
2.gE-08 kg-soil/kg-wt/day 

i 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXllIiUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 4‘1999 

:HEMICAL 

bieldrin 
Juminum 
Irsenic 
‘anadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake intake Factor Risk Risk Quotient 

(wh) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.085 8.9E-10 2.5E-09 1.60E+01 5.00E-05 1.4E-08 19.3% 5.OE-05 4.6% 
18920 2.OE-04 5.6h04 NA 1 .OOE+OO NA NA 5.6E-04 51.0% 

3.8 4.OE-08 l.lE-07 1.50E+OO 3.00E-04 6.OE-06 80.7% 3.7E-04 34.1% 
26.9 2.8G07 7.9E-07 NA 7.00E-03 NA NA l.lE-04 10.3% 

Total 7.4E-08 lOO.OW l.lE-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 4,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: es = 
CF= 

SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentralion in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 

0.6 Soil to skin adherence factor (mglcm’) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wbday 



r 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOlL 
DATE: JULY 4,1998 

ZHEMICAL 

3ieldrin 
lluminum 
ksenic 
Janadium 

cs 

OWW 
0.085 
18920 

3.8 

Lifetime Cancer Reference Lifetime Percent Hazard 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

ABS Intake Intake Factor Risk Risk 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.01 1.23E-09 3.44E-09 3.20E+Ol 2.50E-05 3.9E-08 5.8% 1.4E-04 
0.001 2.74E-05 7.68E-05 NA 1 .OOE-01 NA NA 7.7E-04 
0.032 1.76E-07 4.93E-07 3.66E+OO 1.23E-04 6.4E-07 94.2% 4.OE-03 

1 26.9 1 0.001 1 3.89E-08 1 1.09E-07 1 NA 1 7.00E-05 1 NA 1 NA 1 1.6E-03 
1 Total 1 6.8E-07 1 100.0% 1 6.SE-03 

Percent 
Hazard 

Quotlent 

2.1% 
11.9% 
61.9% 
24.1% 
100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 4,1998 

Chemical 
Dieldrin 
Aluminum 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

1.4E-08 3.9E-08 5.4E-08 7.1% 5.OE-05 1.4E-04 1.9E-04 2.5% 
NA NA NA NA 5.6E-04 7.7E-04 1.3E-03 17.5% 

6.OE-08 6.4E-07 7.OE-07 92.9% 3.7E-04 4.OE-03 4.4E-03 57.9% 
NA NA NA NA l.lE-04 1.6E-03 1.7E-03 22.1% 

7.4E-08 6.8E-07 7.6E-07 100.0% l.lE-03 6.6E-03 7.6E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1888 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
I Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 2.1 E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 5.9E-08 kg-soil/kg-wVday 

L 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OwW) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 9671 2.OE-04 5.7E-04 NA 3.00E-01 NA NA 1 .QE-03 100.0% 

Total NA , NA . 1.9E-03 , 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOtL 
DATE: JULY 8,1998 

~HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
,EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = 
CF= 
SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (&/event) 
1 .O Soil to skin adherence factor (mglcm? 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.4E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXlMUfVl EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8.1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal TOtal Percent 
ingestion Contact Rlsk Risk Ingestion Contact HI HI 

NA NA NA NA 1 .gE-O3 1.5E-03 3.3E-03 100.0% 
NA WA NA NA 1.9EQ3 1 .SE-03 3.3EQ3 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I I 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I I 
WHERE: cs = 

IR = 
CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
480 Soil tngestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

6.1 E-09 kg-soil/kg-wtlday 
5.6E-07 kg-soil/kg-vvtiday 

! 



ttSK ASSESSMENT SPREADSHEET - INCtDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWko) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Celdrin 0.065 6.8E-10 4.8E-06 1.6oE+ol 5.00E-05 l.lE-06 19.3% 9.6E-04 4.6% 
,luminum 18920 1.5E-04 l.lE-02 NA 1 .OOE+OO NA NA l.lE-02 51 .O% 
,rsenic 3.8 3.1E-08 2.lE-06 150E+OO 3.OOE-04 4.6E-08 80.7% 7.1E-03 34.1% 
‘anadium 26.9 , 2.2E-07 1.5E-05 , NA 7.00E-03 NA NA 2.2E-03 10.3% 

Total S.TE98 100.0% 2.1E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION- Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where, cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&day 
Chronic Daily Intake = : 6.8E-06 kg-soillkg-wtlday I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 91998 

CHEMICAL cs ADS 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

Dieldrin 
t (WW 1 (unitless) 1 (mglkglday) 1 (mglkglday) 
1 0.085 1 0.01 1 8.20E-11 1 5.74B09 

I Aluminum 
Arsenic 
Vanadium 

, 

NA 

I 

1 .OOE-01 
3.66E+OO 1.236-04 1 4.208 1 Q:t% 1 ::::I:: 1 ii:::; 

1 26.9 [ 0.001 1 2.59E-09 1 1.82E-07 2 NA [ 7.00E-05 1 NA 1 NA 1 2.6E-03 1 24.1% 
1 Total 1 4.6E-68 1 106.6% 1 l.lE-02 1 100.0% 

(mglkglday)” (mglkglday) I I I 
3.20E+Ol 1 2.50E-05 1 2.6E-09 1 5.8% 1 2,3E-04 1 2.1% 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent 
Cancer 

Rlek 

Hazard Percent 
Quotient Hazard 

Quotient 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Decal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion contact HI HI 
Dieldrin I.lE-08 2.6E-09 1.4E-08 13.3% 9.6E-04 2.3E-04 1.2E-03 3.7% 
Aluminum NA NA NA NA I.lE-02 I .3E-O3 1.2E-02 37.7% 
Arsenic 4.6E-08 4.3E-08 E.QE-08 86.7% 7.IE-03 6.7E-03 1.4E-02 43.6% 
Vanadium NA NA NA NA 2.2E-03 2.6E-03 4.8E-03 15.0% 
Total 5.7E-08 4.6E-08 1 .OE-07 100.0% 2.1 E-02 l.lE-02 3.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I 
WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil Ingestion Rate (mglday) 

CF=: I .OE-06 Conversion Factor (kg/ma) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

8. I E-09 kg-soil/kg-v&day 
5.6E-07 kg-soil/kg-wVday 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

:HEMICAL 

‘on 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

0wh.d (mglkglday) (mglkglday) (mglkglday) (mglkglday) 
9671 7.6E-05 5.5E-03 NA 3.00E-01 NA NA 1.8E-02 100.0% 

Total NA NA 1.8E92 100.0% 



, 

t 

IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WtTH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

iAi%RD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm*/event) 

AF=: 1 .O Soil to skin adherence factor (mglcm?) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF = : 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 366 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily tntake = : 

9.6E-08 kg-soil/kg-v&day 
6.8E-06 kg-soil/kg-wtlday 



LISK ASSESSMENT SPREADSHEET - DiRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHlTlNG FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

:HEMICAL 

on 

cs 

(wdkg) 
9671 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglclay) (mglkglday) (mglkglday)” (mglkglday) 
0.001 9.33E-07 6.53E-05 NA 4.50E-02 NA NA 1.5E-03 100.0% 

Total NA NA 1 .SE-O3 100.0% 



. . 
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RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHlTlNG FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent lncldental Dermal Total Percent 
Ingestion Contact Risk Rlsk Ingestion Contact HI HI 

NA NA NA NA 1.8E-02 1.5E-03 2.OE-02 100.0% 
NA NA NA i NA 1.8E-92 1 l-SE-83 2.OE-02 1 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I I 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

t 1 
WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wtfday 
Chronic Daily intake = : 5.6E-07 kg-soil/kg-v&day 



&SK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY &I998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Rlsk Rlsk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
aenic 6.4 5.2E-08 3.6E-06 1.50E+OO 3.00E-04 7.7E-06 100.0% 1.2E-02 100.0% 

Total 7.7EQ8 100.0% 1.2E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FtELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 8,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm’/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: I Exposure duration (years) 

.BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wbday 
:hronic Daily Intake = : 6.8E06 kg-soil/kg-wtfday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 8,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 4 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Arsenic 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 
7.7E-08 7.2E-08 1.5E-07 100.0% 1.2E-02 l.lE-02 2.3E-02 100.0% 
7.7E-08 7.2E-08 1.5E-07 100.0% 1.2E-02 l.lEQ2 2.3E42 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL - 2 TO 22 FEET 

DATE: AUGUST 27,1998 

%ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 480 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wUday 
:hronic Daily Intake = : 5.6E-07 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL - 2 TO 22 FEET 

DATE: AUGUST 27,1998 

ZHEMICAL 

3enzo(a)anthracene 
3enzo(a)pyrene 
3enzo(b)fluoranthene 
3enzo(k)fluoranthene 
Zhrysene 
3ibenzo(a,h)anthracene 
ndeno( 1,2,3d)pyrene 
Vsenic 

cs 
(w&d 

1.9 
1.1 
1.2 

0.59 
0.94 
0.23 
0.12 
6.4 

Lifetime 
:hronic Daily 

Intake 

(wWday1 
1.5E-08 
8.9E-09 
9.7E-09 
4.8E-09 
7.6E-09 
1.9E-09 
9.7E-10 
5.2E-08 

:hronlc Daily 
Intake 

OwWdw) 
l.lE-06 
6.2E-07 
6.8E-07 
3.3E-07 
5.3E-07 
1.3E-07 
6.8E-08 
3.6E-06 

7.30E+OO NA 
7.30E-01 NA 
7.3OE-02 NA 
7.30E-03 NA 
7.30E+OO NA 
7.30E-01 NA 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

l.lE-08 6.4% 
6.5E-08 37.0% 
7.iE-09 4.0% 
3.5E-10 0.2% 
5.5E-11 0.0% 
1.4E-00 7.7% 
7.1E-10 0.4% 

j 1.50E+OO 1 3.00E-04 1 7.7E-08 1 44.2% 

I Total 1 l.lE-07 1 100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2602 
1.2E-02 



RtSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WtTH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: CONSTRUCTtON WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL - 2 TO 22 FEET 
DATE: AUGUST 27,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I I 
I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

I 
I I 

Where: cs = : 
CF=: 
SA=: 

AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm%vent) 

1.0 Soil to skin adherence factor (mg/cm’) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 

1 Exposure duration (years) 
70 Body weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wVday 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wUday 



ttSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL - 2 TO 22 FEET 
DATE: AUGUST 27,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slops Dose Cancer Cancer 

:HEMICAL 
Quotient Hazard 

CS ABS Intake Intake Factor Risk Risk Quotlent 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mg/kg/day) 
:enzo(a)anthracene 1.9 0.01 1.83E-09 1.28E-07 NA NA NA NA NA NA 
;ehzo(a)pyrene 1.1 0.01 l.O6E-09 7.43E-08 NA NA NA NA NA NA 
#enzo(b)fluoranthene 1.2 0.01 l.l6E-09 8.10E-08 NA NA NA NA NA NA 
‘enzo(k)fluoranthene 0.59 0.01 5.69E-10 3.98E-08 NA NA NA 
:hrysene 

NA ‘NA 
0.94 0.01 

NA 
9.07E-10 6.35E-08 NA NA NA NA NA NA 

libenzo(a,h)anthracene 0.23 0.01 2.22E-10 1.55E-08 NA NA NA NA NA NA 
rdeno(l,2.3-cd)pyrene 0.12 0.01 l.l6E-10 6. IOE-09 NA NA NA NA NA NA 
rsenic 6.4 0.032 1.96E-06 1.38E-06 3.66E+OO 1.23E-64 7.2E-68 100.0% l.lE-02 100.0% 

Total 7.2E-08 100.0% 1.1E-02 100.0% - 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL - 2 TO 22 FEET 

DATE: AUGUST 27,1998 

Chemical 
Benro(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Arsenic 
Total 

-r 

Incidental 
Ingestion 

l.lE-08 
6.5E-08 
7.lE-09 
3.5E-10 
55E-11 
1.4E-08 
7.lE-10 
7.7E-08 
1.7E-07 

Lifetime ( 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.2E-08 
7.2E-08 

ricer Risk 
Total 
Risk 

l.lE-08 
6.5E-08 
7.lE-09 
3.5E-10 
5.5E-11 
1.4E-08 
7.lE-10 
1.5E-07 
2.6E-O7 

l- 

Percent 
Risk 
4.5% 
26.2% 
2.9% 
0.1% 
0.0% 
5.5% 
0.3% 

60.5% 
100.0% 

P 
Hazard index 

Incidental [ Dermal 1 Total 
Ingestion 1 Contact 1 HI 

NA 1 NA 1 NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
1.2EQ2 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

100.0% 
100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,199a 

IHAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IEXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
‘ASSUMPTIONS ARE OUTLINED BELOW. 

,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction From contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-v&/day 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wit/day 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

:HEMICAL 

Iieldrin 
rluminum 
rrsenic 
‘anadium 

Llfetlme Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer quotient Hazard 

CS Intake Intake Factor Risk Risk Quotient 

OwW) (mglkglday) (mglkglday) (mg/kglday)-’ (mglkglday) 
0.085 4.OE-08 l .ZE-07 1.60E+Ol SOOE-05 6.4E-07 19.3% 2.3E-03 4.6% 
18920 8.9E-03 2.6E-02 NA 1 .OOE+OO NA NA 2.6E-02 51 .O% 

3.8 1 8E-06 5.2E-06 150E+00 3.00E-04 2.7E-06 60.7% 1.7E-02 34.1% 
26.9 1.3E-05 3.7E-05 NA 7.00E-03 NA NA 5.3E-03 10.3% 

Total 3.3E-68 100.0% 6.1 E-02 100.0% 



4 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Abso*edDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = : 
CF=: 
SA=: 

AF=: 
ABS=: 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (rnglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (&/event) 
1 .O Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

2.7E-05 kg-soil/kg-v&/day 
7.9E-05 kg-soil/kg-wUday 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer 

:HEMICAL 
Cluotlent Hazard 

cs ABS intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkg/dayr’ (mglkglday) 
Iieldrin 0.085 0.01 2.32E-08 6.75E-08 3.20E+Ol 2.50E-05 7.4E-07 5.8% 2.7E-03 2.1% 
hninum 18920 0.001 5.15E-04 1.50E-03 NA 1 .OOE-01 NA NA 1.5E-02 11.9% 
\rsenic 3.8 0.032 3.3iE-06 9.66E-06 3.66E+OO 1.23E-04 l.ZE-05 94.2% 
fanadium 

7.9E-02 61 .Q% 
26.9 0.001 7.33E-07 2.14E-06 NA 7.00E-05 NA NA 3.lE-02 24.1% 

Total 1.3E-06 100.0% 1.3E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSIJRES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Decal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 6.4E-07 7.4E-07 1.4E-06 8.5% 2.3E-03 2.7E-03 SOE-03 2.6% 
Aluminum NA NA NA NA 2.6E-02 1.5E-02 4.1E-02 23.0% 
Arsenic 2.7E-06 l.ZE-05 1.5E-05 91.5% 1.7E-02 7.9E-02 9.6E-02 54.0% 
Vanadium NA NA NA NA 5.3E-03 3.lE-02 3.6E-02 20.1% 
Total 3.3E-08 1.3E-06 1.8E-06 100.0% 6.1E-02 1.3E-01 1.8E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

IR=: 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

RELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 
BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
6,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

4.7E-07 kg-soil/kg-wtiday 
1.4E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

CS 
Hazard 

Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
967 1 4.5E-03 1.3E-02 NA 3.00E-01 NA NA 4.4E-02 100.0% 

Total NA NA . 4.4E-02 100.0% 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: I .OE-06 Conversion factor (kglmg) 

SA-: 5,800 Skin surface available for contact (Cm*/eVent) 

AF = : 1 .O Soil to skin adherence factor (mg/cm*) 
ABS-: Absorption factor (unitless) 

EF = : 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn-: 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wUday 
:hronic Daily Intake = : 7.9E-05 kg-soil/kg-wt/day 



1 RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

CHEMICAL 

Iron 

cs 

(mgN4 
9671 

Lifetime Cancer Reference Lifetime Percent Hazard 
Chronic Daily Chronic Dally 

Percent 
Slope Dose Cancer Cancer 

ABS 
Quotient 

Intake 
Hazard 

Intake Factor Risk Risk Quotient 

(witless) 
0.001 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
4.50E-02 2.63E-04 7.66E-04 NA NA 1.7E-02 NA 100.0% 

Total NA NA 1.7E-02 - 100.0% 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk lngestlon Contact HI HI 

NA NA NA NA 4.4E-02 1.7E-02 6.1E-02 100.0% 
NA NA NA NA 4.4EQ2 1.7E-02 6.1EQ2 100.0% 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8.1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: 
lntake= CsxiRxCFxFixEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mgkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unilless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

nit Dose 
ifetime Chronic Daily intake =: 4.6E-66 kg-soil/kg-wt./day 
hronic Daily intake = : 4.6E-07 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 91998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkg/day)’ (mglkglday) 
bieldrin 0.065 3.9E-09 3.9E-06 1.60E+ol 5.00E-05 6.2E-08 19.3% 7.8k-04 4.6% 
,luminum 18920 8.7E-04 8.7E-03 NA 1 .OOE+OO NA NA 8.7E-03 51.0% 
,rsenic 3.8 1.7E-07 1.7E-06 1.50E+OO 3.00E-04 2.6&07 80.7% 5.8E-03 34.1% 
‘anadium 26.9 1.2E-06 1.2E-05 NA 7.00E-03 NA NA t .BE-03 10.3% 

Total 3.2EQ7 100.0% 1.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8.1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 

I RELEVANT ECIUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 
SA=: 

AF = : 
ABS = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact (cm2/event) 

0.2 Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
7 Exposure duration (years) 

70 Body weight (kg) 
25.550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

~Unit Dose 
ILifetime Chronic Daily Intake = 9.2P07 kg-soil/kg-wUday 
Chronic Daily Intake = : 9.2E-06 kg-soil/kg-v&day 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY &I998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer 

:HEMICAL 
Cancer Quotient Hazard 

CS ABS Intake Intake Factor Risk Risk Quotient 

(WW (witless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
lieldrin 0.065 0.01 7.76E-10 7.78E-09 3.20E+Ol 2.50E-05 2.5E-08 
luminum 

5.8% 3.1 E-04 2.1% 
18920 0.001 1.73E-05 1.73E-04 NA 1 .OOE-01 NA NA 1.7E-03 11.9% 

,rsenic 3.8 0.032 l.llE-07 l.llE-06 3.88E+OO 1.23E-04 4.1 E-07 94.2% 9.lE-03 61.9% 
anadium 26.9 0.001 2.46E-08 2.48E-07 NA 7.OOE-05 NA NA 3.5E-03 24.1% 

Total 4.3E-07 100.0% ME-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 6.2E-08 2.5E-08 8.7E-08 11.5% 7.8E-04 3.1 E-04 l.lE-03 3.4% 
Aluminum NA NA NA NA 8.7E-03 1.7E-03 1 .OE-02 32.9% 
Arsenic 2.6E-07 4.lE-07 6.7E-07 88.5% 5.8B03 9.1 E-03 1.5E-02 47.0% 
Vanadium NA NA NA NA l .BE-03 3.5E-03 5.3E-03 16.7% 
Total 3.2E-07 4.3E-07 7.6E-91 100.0% 1.7E-02 1 SE-02 3.2E92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8.1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: ,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mglday) 

I .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-v&day 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(WW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iieldrin 0.085 9.3E-06 l.lE-06 1.60E+ol 5.00E-05 1.5E-06 19.3% 2.2E-02 4.6% 
Juminum 18920 2.iE-02 2.4E-01 NA 1 .OOE+OO NA NA 2.4E-01 51 .O% 
hrsenic 3.8 4.2E-06 4.9E-05 1.50E+OO 3.00E-04 6.2E-06 80.7% 1.6E-01 34.1% 
‘anadium 26.9 2.9E-05 3.4E-04 NA 7.00E-03 NA NA 4.9E-02 10.3% 

Total 7.7E-08 100.0% 4.7E-01 100.0% 



I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHtTlNG FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS Y EF x ED 

BWxAT 

Where: cs=: 
CF=: 

SAsoilladj 
AF=: 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm2-year/kg) 
1 .O Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wbday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wt./day I 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Ha&d Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs ABS Intake Intake Factor Rlsk Risk Quotient 

OwMt) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Geldrin 0.085 0.01 8.92E-09 l.O4E-07 3.20E+Ol 250E-05 2.9P07 5.8% 4.2E-03 2.1% 
hminum 16920 0.001 1.99E-04 2.32E-03 NA 1 .OOE-01 NA NA 2.3E-02 11.9% 
hrsenic 3.8 0.032 1.28E-06 1.49E-05 3.66E+OO 1.23E-04 4.7E-06 94.2% 1.2E-01 61 .g% 
‘anadium 26.9 0.001 2.82E-07 3.29E.06 NA 7.00E-05 NA NA 4.7E-02 24.1% 

.nnno, mnrn. 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dennal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 1.5E-06 2.9E-07 I .8E-06 14.0% 2.2E-02 4.2E-03 2.6E-02 3.9% 
Aluminum NA NA NA NA 2.4E-01 2.3E-02 2.7E-01 39.6% 
Arsenic 6.2E-06 4.7E-06 i.lE-05 86.0% 1.6E-01 1.2E-01 2.8E-01 42.2% 
Vanadium NA NA NA NA 4.9E-02 4.7E-02 g.6E-02 14.4% 
Total 7.7E-06 S.OE-06 1.3E-05 100.0% 4.7E-01 2.OE-01 6.7E-01 100.0% 



A 
5 
8 

iz 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORtDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

:HEMICAL 

,on 

cs 

0w.W) 
967 1 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
l.lE-02 1.2E-01 NA 3.00E-01 NA NA 4.1E-01 100.0% 

Total NA NA 4.1E-01 100.0% 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kg/mg) 

SA adj= : 766 Skin surface available for contact (cm*‘year/kg) 

AF = : 1 .O Soil to skin adherence factor (mg/cm2) 
ABS=: Absorption factor (unitless) 

EF=: 350 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 

. ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
‘ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1 .OE-05 kg-soilikg-wt/day 
:hronic Daily Intake = : 1.2E-04 kg-soillkg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

CHEMICAL 

Iron 

cs 

(WW 
9671 

Llfetime Cancer Reference Lifetime 
Chronic Daily Chronic Daily Slope Dose Cancer 

ABS Intake Intake Factor Risk 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 1 .OlE-04 1.18L03 NA 4.50E-02 NA 
Total NA 

Percent 1 Hazard 1 Percent 
Cancer Quotient 

I I 

Hazard 
Rlsk Quotient 

t 
NA 2.6502 1 100.0% 
NA 2.se-62 1 100.6% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Risk I Hazard Index 
incidental 1 Dermal 1 Total 1 Percent I Incidental I Dermal 1 Total 1 Percent 
Ingestion Contact Risk Risk Ingestion 1 Contact HI HI 

NA NA NA NA 4.1E-01 1 2.6E-02 4.4E-01 100.0% 
NA NA NA NA 4.1E-01 1 2.6E-02 4.4E-01 100.0% 

Chemical 
Iron 
Total 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
,“take= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-v&/day 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAi’AL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY &I998 

ZHEMICAL 

Iieldrin 
Uuminum 
bsenic 
Janadium 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(Wkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.085 1 .OE-08 3.6E-07 1.60E+ol 5.00E-05 1.7E-07 19.3% 7.3E-03 4.6% 
18920 2.3E-03 8.1E-02 NA 1 .OOE+OO NA NA 8.lE-02 51 .O% 

3.8 4.6E-07 1.6E-05 150E+OO 3.00E-04 7.OE-07 80.7% 5.4E-02 34.1% 
26.9 3.3E-06 l.lE-04 NA 7.00E-03 NA NA 1.6E-02 10.3% 

W-1-I “*cm- I AA-La, A-cm1 1d.ma.m. 
I I Otal 1 o.ecYf 1 luu.u-/o 1 l.OCVl I lUU.U-70 



? 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso~edDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF = : 

SAsoilladj 

AF = : 
ABS = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm2-yea&g) 

0.2 Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 

1 

b 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOfL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(WW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Dieldrin 0.085 0.01 l.O3E-09 3.61 E-08 3.20E+Ol 2.50E-05 3.3E-08 5.8% 1.4E-03 2.1% 
Aluminum 16920 0.001 2.30E-05 8.04E-04 NA 1 .OOE-01 NA NA B.OE-03 11.9% 
Arsenic 3.8 0.032 1.48E-07 5.17E-06 3.68E+OO 1.23G04 5.4E-07 94.2% 4.2E-02 61.9% 
Vanadium 26.9 0.001 3.27E-08 l.l4E-06 NA I.OOE-05 NA NA 1.6E-02 24.1% 

Total 6.7E-07 100.0% 6.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATfON WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal TOM Percent lncldental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Dieldrin 1.7E-07 3.3E-08 2.OE-07 13.9% 7.3E-03 1.4E-03 8.7E-03 3.8% 
Aluminum NA NA NA NA 8.1 E-02 8.OE-03 8.9E-02 39.2% 
Arsenic 7.OE-07 5.4E-07 1.2E-06 86.1% 5.4E-02 4.2E-02 9.6E-02 42.4% 
Vanadium NA NA NA NA 1.6E-02 1.6E-02 3.3E-02 14.5% 
Total 8.6E-07 6.7E-07 I .4E-08 100.0% l&E-O1 8.8E-02 2.3E-01 100.0% 



ilSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FtELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY lo,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

2ELEVANT EQUATION. lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.3E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY lo,1999 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

(wN0 (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Iron 9671 1.2E-03 4.1E-02 NA 3.00E-01 NA NA 1.4E-01 100.0% 

Total NA NA 1.4E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
I 

LOCATION: MILTON, FLORIDA SITE 4 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL 
DATE: JULY lo,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs=: 
CF = : 

SA adj= : 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm2’year/kg) 

0.2 Soil to skin adherence factor (mg/cm2) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wt/day 

I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOlL 
DATE: JULY lo,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs ABS Intake Intake Factor Risk Risk Quotient 

OwW) (unltless) (mglkglday) (mglkglday) (mglkg/dayK’ (mglkglday) 
. 9671 . 0.001 . 1.17E-05 , 4.11E-04 . NA 4.50E-02 NA NA 9.1E-03 100.0% 

Total NA NA 9.1E-93 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 4 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.4E-01 g.lE-03 1.5E-01 100.0% 
NA NA NA NA 1.4E-01 9.1E-03 l.SE-01 100.0% 



3 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily intake =: 3.9E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 2.7E-07 kg-soil/kg-wt/day 



F (ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHiLD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1998 

C :HEMICAL 

B ;enzo(a)anthracene 
B ‘enzo(a)pyrene 
B ‘enzo(b)fluoranlhene 
I3 enzo(k)fluoranthene 
c :hrysene 
0 libenzo(a,h)anlhracene 
Ir Ideno( 1,2,3xd)pyrene 
A roclor-1260 
A luminum 
A rsenic 
C hromium 
V anadium 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake intake Factor Rlsk Risk Quotient 

(wW (mglkglday) (mglkg/day) (mglkglday)” (mglkglday) 
1.9 7.4E-08 52E-07 7.30E-01 NA 5.4E-08 5.3% NA NA 
1.9 7.4E-08 5.2E-07 7.30E+OO NA 5.4E-07 53.3% NA NA 
2.1 8.2E-08 5.8E-07 7.30E-01 NA COE-06 5.9% NA NA 
1.7 6.7E-08 4.7E-07 7.30E-02 NA 4.QE-09 0.5% NA NA 
2.1 8.2E-08 5.8E-07 7.30E-03 NA 6.OE-10 0.1% NA NA 
0.2 7.8E-09 5.5E-06 7.30E+OO NA 5.7E-06 5.6% NA NA 
1.6 6.3E-08 4.4E-07 7.30E-01 NA 4.6E-06 4.5% NA NA 
0.6 2.3E-08 1.6E-07 2.00E+OO NA 4.7E-06 4.6% NA NA 

29100 l.lE-03 B.OE-03 NA 1 .OOE+OO NA NA 8.OE-03 46.7% 
3.5 1.4E-07 9.6E-07 1.50E+OO 3.OOE-04 2.1E-07 20.2% 3.2E-03 19.5% 
65 2.5E-06 1.8E-05 NA 5.00E-03 NA NA i,6E-03 21.7% 

42.2 1.7E-06 1.2E-05 NA 7.00E-03 NA NA 1.7E-03 10.1% 
-r-.-m 4 ncm rnn nw- . *c #wB .rnA Aas, 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ZXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 1 ,013 Skin surface available for contact (cm’/event) 

AF=: 1 .O Soil to skin adherence factor (mglcm’) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 

.BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Afn-: 3.650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 1.6E-06 kg-soil/kg-v&/day 
:hronic Daily Intake = : I .ZE-05 kg-soil/kg&/day 



s 
fi 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

z 
SITE NAME: NAVAL AIR STATION WHlTlNG FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1996 

CHEMICAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a.h)anthracene 
Indeno(l,2,3xd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

cs ABS 

OwJW (unitless) 
1.9 0.01 
1.9 0.01 
2.1 0 01 
1.7 0.01 
2.1 0.01 
0.2 0.01 
1.6 0.01 
0.6 0.01 

29100 0.001 
3.5 0.032 
65 0.001 

42.2 0.001 

Llfetlme 
Zhronlc Oaily 

Intake 

W.fWday) 
3.39E-08 
3.39E-08 
3.75E-08 
3.03E-08 
3.75E-06 
3.57E-09 
2.85E-06 
I .07E-08 
519E-05 
2.00E-07 
1.16E-07 
7.53E-08 

Chronic Daily 
Intake 

(mglkglday) 
2.37E-07 
2.37E-07 
2.62E-07 
2.12E-07 
2.62E-07 
2.50E-08 
2.00E-07 
7.49E-08 
3.63E-04 
I .40E-06 
6.12E-07 
527E-07 

-_! Imglkglday) 
NA 

(mglkglday) 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.22E+OO NA 
NA 1 .OOE-01 

3.66E+OO i .23E-04 
NA I .OOE-04 

J NA 1 7.00E-05 
I T-.-I 

Llfetlme 
Cancer 

Risk 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E-06 
NA 

7.3E-67 
NA 
NA 

7.6E-67 

Percent 
Cancer 

Rlsk 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1% 
NA 

96.9% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-03 
I.IE-02 
6. I E-03 
7.5E-03 
3.1E-62 

1 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.9% 
37.1% 
26.5% 
24.6% 
100.0% 



C :hemlcal 
E tenro(a)anthracene 
E tenzo(a)pyrene 
E lenzo(b)fluoranthene 
E lenzo(k)fluoranthene 
C Zhrysene 
c )ibenzo(a,h)anthracene 
II ?deno( 1,2,3cd)pyrene 
P rroclor- 1260 
P rluminum 
P rrsenic 
C ihromium 
v ranadium 
1 ‘Otd 

t&K ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

Incidental 
Ingestion 
54E-08 
54E-07 
6.OE-08 
4.9E-09 
6.OE-10 
5.7E-08 
4.6E-08 
4.7E-08 

NA 
2.1E-07 

NA 
NA 

l.OE-06 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E-08 
NA 

7.3E-07 
NA 
NA 

7.6E-OT 

:ancer Risk 

I Risk 
5.4E-08 
5.4E-07 
6.OE-08 
4.9E-09 
6.OE-10 
5.7E-08 
4.6&08 
7.1E-08 

NA 
9.4E-07 

NA 
NA 

1.6E-06 

Percent 
Risk 
3.1% 

30.6% 
3.4% 
0.3% 
0.0% 
3.2% 
2.6% 
4.0% 
NA 

52.8% 
NA 
NA 

100.0% 

l- 
Incidental 
ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.OE-03 
3.2E-03 
3.6E-03 
1.7E-03 
1.6E-02 

Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-03 
l.lE-02 
8.1 E-03 
7.5E-03 
3.1E-62 

Total 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
1.5E-02 
1.2E-02 
9.2E-03 
4.7E-62 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Pq.l% 
31.6% 
24.8% 
19.5~ 

100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 45 Exposure Frequency (days/year) 
ED=: IO Exposure Duration (years) 
BW=: 45 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wt/day 
:hronic Daily Intake = : 2.7E-07 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATtON WHtTlNG FtELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
PH 3580 1.4E-04 9.8E-04 NA 3.00E-02 NA NA 3.3E-02 100.0% 

Total NA NA 3.3E-02 100.0% 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATtON WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOtL 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA = : 1 ,013 Skin surface available for contact (cn’?/event) 

AF = : 1 .O Soil to skin adherence factor (mglcm’) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

tnit Dose 
ifetime Chronic Daily Intake = 1.8E-06 kg-soil/kg-v&day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-wbday 



ZISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose 

:HEMICAL 
Cancer Cancer Quotient 

cs ABS Intake 
Hazard 

Intake Factor Risk Rlsk Quotient 

(WW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mgfkglday) 
PH 3580 0.01 6.39E-05 4.47E-04 N A 2.OOE-02 NA NA 2.2E-02 100.0% 

Total NA NA 2.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard index 
lncldental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 3.3E-02 2.2E-02 5.5E-02 100.0% 
NA NA NA NA 3.3E-02 2.2E-02 S.SE-62 ltlO.O% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

I I 
WHERE: cs = 

IR = 
CF = 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated sourcs (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 2.7E-07 kg-soil/kg-v&/day 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

:HEMICAL cs 

Lifetime 
Chronic Dally Chronic Dally 

Intake Intake 

Cancer 
Slope 
Factor 

‘on 
(wW 
14800 

(mglkglday) (mglkglday) (mglkglday)” 
5.8E-04 4.1 E-03 NA 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION. Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 1 ,013 Skin surface available for contact (cm*/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF = : 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 1.6E-08 kg-soil/kg-wbday 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSEf+ - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Rlsk Ingestion Contact HI HI 

NA NA NA NA 1.4E-02 4.1 E-03 1.8E-02 100.0% 
NA NA NA NA lAE-02 4.lE-tJ3 1.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 16,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOtL ARE CONStDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

I 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

45 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-09 kg-soil/kg-wUday 
Chronic Daily Intake = : 1.4E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST l&l998 

CHEMICAL cs 
(Wko) 

Benzo(a)anthracene 1.65 
Benzo(a)pyrene 1.75 
Benzo(b)fluoranthene 2.05 
Benzo(k)fluoranthene 1.6 
Chrysene 1.9 
Dibenzo(a,h)anthracene 0.13 
Indeno(l,2,3-cd)pyrene 1.5 
Aroclor-1260 0.6 
Aluminum 17390 
Arsenic 2.8 
Chromium 40.7 
Vanadium 36 

6.6E-09 
8.OE-09 
6.3E-09 
7.4E-09 
5.1E-10 
5.9E-09 
2.3E-09 
6.8E-05 
l.lE-06 
1.6E-07 
1.4E-07 

2.4E-07 
2.8E-07 
2.2E-07 
2.6E-07 
16E-06 
2.1E-07 
8.2E-08 
2.4E-03 
3.8E-07 
5.6E-06 
4.9E-06 

Cancer 
Slope 
Factor 

:mglkglday)” 
7.30E-01 
7.30E+OO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+OO 
7.30E-01 
2.00E+OO 

NA 
1.50E+OO 

NA 
NA 

Reference 
Dose 

(mglkglday) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+OO 
3.00E-04 
5.00E-03 
7.00E-03 

Total 

Lifetime 
Cancer 

Risk 

4.7E-09 
5.OE-08 
5.9E-09 
4.6E-10 
5.4E-11 
3.7E-09 
4.3E-09 
4.7E-09 

NA 
1.6E-08 

NA 
NA 

S.OE-08 

Percent 
Cancer 

Risk 

5.2% 
55.4% 
6.5% 
0.5% 
0.1% 
4.1% 
4.6% 
5.2% 
NA 

18.2% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E-03 
1.3E-03 
l.lE-03 
7.OE-d4 
6.6E-03 

Percent 
Hazard 

Quotlent 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

43.5% 
23.3% 
20.3% 
12.9% 

100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 1,013 Skin surface available for contact (cm’/event) 

AF=: 0.2 Soil to skin adherence factor (mglcrr?) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

3.6E-07 kg-soil/kg-v&/day 
1.2E-05 kg-soil/kg-v&/day 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16,1996 

:HEMICAL 

lenzo(a)anthracene 
lenzo(a)pyrene 
;enzo(b)fluoranthene 
tenzo(k)fluoranthene 
:hrysene 
Iibenzo(a,h)anthracene 
\deno( 1,2.3-cd)pyrene 
8roclor-l 260 
tuminum 
.rsenic 
,hromium 
‘anadium 

CS ABS 

(m9lk9) (witless) 
1 65 001 
1 75 0.01 
2 05 0.01 
16 0.01 
1.9 0.01 

0.13 0.01 
1.5 0.01 
0.6 0.01 

17390 0.001 
2.8 0.032 

40.7 0.001 
36 0.001 

Lifetime 
:hronlc Daily 

Intake 

OwWday) 
5.89E-09 
6 24E-09 
7.32E-09 
5.7lE-09 
6 78E-09 
4.64E-10 
535E-09 
2.14E-09 
6.21E-06 
3 20E-08 
1.45E-08 
I .2aE-08 

:hronic Daily 
intake 

(mglkglday) 
2.06E-07 
2.19E-07 
2.56E-07 
2.00E-07 
2.37E-07 
1.62E-08 
1.87E-07 
7.49E-oa 
2.17E-04 
1.12E-06 
5.08E-07 
4.50E-07 

Cancer 
Slope 
Factor 

[mg/kg/day)” 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.22E+OO 
NA 

3.66E+OO 
NA 
NA 

Reference 
Dose 

hWWW) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE-01 
1.23E-04 
1 .OOE-04 
7.tlOE-M 

TOM 

Lifetime 
Cancer 

Risk 

NA 
NA 
NA 
NA 
NA 
NA 
HA 

4.8E-09 
NA 

1.2E-07 
fw 
NA 

1.2E-97 

Percent 
Cancer 

Risk 

NA 
NA 
NA 
NA 
NA 
NA 
w 

3.9% 
NA 

96.1% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-03 
9.lE-03 
5.lE-03 
6.4E-03 
2.3E-02 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.5% 
39.9% 
22.3% 
28.2% 
100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST la,1998 

l- 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

incidental 
Ingestion 
4.7E-09 
5.OE-08 
5.9E-09 
4.6E-10 
5.4E-11 
3.7E-09 
4.3E-09 
4.7E-09 

NA 
1.6E-06 

NA 
NA 

9.OE-08 

Lifetime C 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.8E-09 
NA 

1.2E-07 
NA 
NA 

L 1.2E-07 

Zancer Risk 
Total 
Risk 

4.7E-09 
S.OE-08 
5.9E-09 
4.6E-10 
5.4E-11 
3.7G09 
4.3E-09 
9.4E-09 

NA 
1.3E-07 

NA 
NA 

2.1 E-67 

Percent 
Risk 
2.2% 

23.6% 
2.0% 
0.2% 
0.0% 
I .0% 
2.0% 
4.5% 
NA 

63.0% 
NA 
NA 

100.0% 

l- 

Incidental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E-03 
1.3E-03 
l.lE-03 
7.OE-04 
5.5E-03 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-03 
9.1 E-03 
5.1 E-03 
6.4E-03 
2.3E-62 

*d Index 

,,.,, HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.6E-03 
1 .OE-02 
6.2E-03 
7.1E-03 
2.8E-02 

1 
Percent 

HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16.1% 
36,.7% 
21.9% 

’ 25.2% 
100.0% 



;IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOlL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1996 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x Fl x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 20 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 7,300 Averaging time for noncarcinogenic exposures (days) 

fnit Dose 
.ifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 1.8E-07 kg-soil/kg&/day 



tiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMiCAL cs intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
\enzo(a)anthracene 19 9.6E-08 3.3E-07 7.30E-01 NA 7 .OE-08 5.3% NA NA 
lenzo(a)pyrene 1.9 9.6E-08 3.3E-07 7.30E+OO NA 7.OE-07 53.3% NA NA 
lenzo(b)fluoranthene 2.1 1 lE-07 3.7E-07 7.30E-01 NA 7.7E-08 5.9% NA NA 
lenzo(k)fluoranthene 1.7 8 6E-08 XOE-07 7.30E-02 NA 6.2E-09 0.5% NA NA 
:hrysene 2.1 l.lE-07 3.7E-07 7.30E-03 NA 7.7E-10 0.1% NA NA 
)ibenzo(a,h)anthracene 0.2 1 .OE-08 3.5E-08 7.30E+OO NA 7.3E-08 5.6%. NA NA 
ideno( 1,2,3-cd)pyrene 1.6 8.1E-08 2.8E-07 7.30E-01 NA 5.9E-08 4.5% NA NA 
rroclor-1260 0.6 3.OE-08 l.lE-07 2.00E+OO NA 6.OE-08 4.8% NA NA 
rluminum 29100 1.5E-03 5.1 E-03 NA 1 .OOE+OO NA NA 5.1E-03 48.7% 
irsenic 3.5 1.8E-07 6.2E-07 1.50E+OO 3.00E-04 2.6E-07 20.2% 2.1E-03 19.5% 
:hromium 85 3.3E-06 l.lE-05 NA 5.00E-03 NA NA 2.3E-63 21.7% 
‘anadium 42.2 2.1 E-06 7.4E-06 NA 7.00E-03 NA NA l.lE-03 10.1% 

T-‘-l . re rbb 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily intake = 
Chronic Daily intake = : 

cs = 
CF = 
SA= 

AF= 

ABS = 
EF= 
ED= 
BW- 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

2.9E-08 kg-soil/kg-wt/day 
1 .OE-05 kg-soil/kg-wt/day 
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?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9.1998 

1 

CHEMICAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
tndeno(l.2,3-cd)pyrene 
Aroclor-I 260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

CS ABS 

OwW (unitless) 
19 0.01 
1.9 0.01 
2.1 0.01 
1.7 0.01 
2.1 0.01 
02 0.01 
16 0.01 
0.6 0.01 

29100 0 001 
3.5 0.032 
65 0.001 

42.2 0.001 

Llfetime 
:hronic Daily 

Intake 

QWWW 
5.50E-08 
5.50E-08 
6.08E-08 
4.92E-08 
G.OBE-08 
5.79E-09 
4.63G08 
1.74E-08 
8.42E-05 
3.24E-07 
1.88E-07 
1.22E-07 

:hronic Daily 
Intake 

0WW-W 
1.92E-07 
1.92E-07 
2.13E-07 
1.72E-07 
2.13E-07 
2.03E-08 
1.62E-07 
6.08E-08 
2.95E-04 
l.l3E-06 
6.58E-07 
4.27E-07 

Cancer 
Slope 
Factor 

(mglkglday)” 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.22E+OO 
NA 

3.66E+OO 
NA 
NA 

Reference 
Dose 

(mglkglday) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE-01 
1.23E-04 
1 .OOE-04 
7.00E-05 

Total 

Lifetime 
Cancer 

Risk 

Percent 
Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

3.9E-08 3.1% NA NA 
NA NA 2.gE-03 11.9% 

1.2E-06 96.9% g.2E-03 37.1% 
NA. NA 6.6E-03 26.5% 
NA NA 6:l E-03 24.6% 

1 .ZE-OB 100.0% 25E-62 100.0% 



7 

RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)tluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

Lifetime Cancer Risk 
Incidental 
Ingestion 
7.OE-08 
7 .OE-07 
7.7E-08 
6.2E-09 
7.7E-10 
7.3E-08 
5.9E-08 
6.OE-08 

NA 
2.6E-07 

NA 
NA 

1.3E-06 

Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E-08 
NA 

1.2E-06 
NA 
NA 

1 .PE-06 

Total 
Risk 

7.OE-08 
7.OE-07 
7.7E-08 
6.2E-09 
7.7E-10 
7.3E-08 
5.9E-08 
9.9E-08 

NA 
1.5E-06 

NA 
NA 

2.SE-06 

Percent 
RiSk 

2.8% 
27.6% 
3.0% 
0.2% 
0.0% 
2.9% 
2.3% 
3.9% 
NA 

57.2% 
NA 
NA 

100.0% 

-I- 

Incidental 
ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.1 E-03 
2.1E-03 
2.3E-03 
l.lE-03 
l.lE-02 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.9E-03 
9.2&03 
6.6E-03 
6.1 E-03 
2.SE-02 

HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.1E-03 
l.lE-02 
8.9E-03 
7.2E-03 
3.SE-02 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

22.8% 
31.9% 
25.1% 
20.3% 
100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I 
WHERE: cs = 

IR = 
CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
‘Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wUday 
,Chronic Daily Intake = : 1.6E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Llfetime Peicent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ZHEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

MWb) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
TPH 3580 1.8E-04 6.3E-04 NA 3.00E-02 NA NA 2.1E-02 100.0% 

Total NA NA 2.1E42 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

tAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm’/event) 

AF=: 1 .O Soil to skin adherence factor (mglcm’) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 2.9E-08 kg-soil/kg-wtlday 
thronic Daily Intake = : 1 .OE-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
TPH 3560 0.01 l.O4E-04 3.63E-04 NA 2.00E-02 NA NA 1.8E-02 100.0% 

Total NA NA 1.8E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.1E-02 1 BE-02 3.9E-02 100.0% 
NA NA NA NA 2.1E-92 1.8E-02 3.9E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 

I RELEVANT EQUATION. Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

t 
WHERE: cs = 

IR = 
CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5OE-08 kg-soil/kg-wVday 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

MWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 14800 7.4E-04 2.6E-03 NA 3.00E-01 NA NA 8.7E-03 100.0% 

Total NA NA 8.7E-03 100.0% 



F tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

I- 
E 
P 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

G tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (crr?/event) 

AF=: I .O Soil to skin adherence factor (mg/cm*) 
Chemical 

ABS=: Specific Absorption factor (unittess) 
EF=: 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 

‘BW=: 70 Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 7.300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

2.9E-06 kg-soil/kg-wbday 
I .OE-05 kg-soil/kg-wt./day 

E: zix r-D r’< 
W‘ 
w -1 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ZHEMICAL cs ADS Intake Intake Factor Risk Risk Quotient 

WWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
ron 14800 0.001 4.26E-05 l .!iOE-04 NA 4SOE-02 NA NA 3.3E-03 100.0% 

Total NA NA 3.3E43 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard index. 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 8.?E-03 3.3503 1.2E-02 100.0% 
NA NA NA NA 6.7E-03 3.3E-03 1.2E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 16,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
iSSUMPTlONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) c , 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: 8.8E-09 kg-soil/kg-v&day 
:hronic Daily Intake = : 8.8E-08 kg-soil/kg-wtlday 



?lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16.1996 

:HEMICAL cs 

Lifetime 
Chronic Daily 

Intake 

Senzo(a)anthracene 
lenzo(a)pyrene 
genzo(b)fluoranthene 
lenzo(k)fluoranthene 
:hrysene 
)ibenzo(a,h)anthracene 
ndeno( 1,2.3-cd)pyrene 
rroclor-1260 
rluminum 
rrsenic 
Chromium 
‘anadium 

OWW 
1.65 
1.75 
2.05 
1.6 
1.9 

0.13 
1.5 
0.6 

17390 
2.8 

40.7 
36 

bwWdW WWWJW 
1.5E-08 1.5E-07 
1.5E-06 
1.8E-08 
1.4E-08 
1.7E-08 
l.lE-09 
1.3E-08 
5.3E-09 
1.5E-04 
2.5E-08 
3.6E-07 
3.2E-07 

Chronic Daily 
intake 

1.5E-07 
l.BE-07 
1.4E-07 
1.7E-07 
l.lE-08 
I .3E-07 
5.3E-08 
1.5E-03 
2.5E-07 
3.6E-06 

Cancer 
Slope 
Factor 

(mglkglday)’ 
7.30E-01 
7.30E+OO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+OO 
7.30E-01 
2.00E+OO 

NA 
150E+OO 

NA 

Reference 
Dose 

(mglkglday) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+OO 
3.00E-04 
!IOOE-03 

3.2E-08 1 NA 1 7.00E-03 
I t-.-s 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

l.lE-08 5.2% 
l.lE-07 55.4% 
1.3E-08 8.5% 
1 .OE-09 0.5% 
1.2E-10 0.1% 
8.4E-09 4.1% 
9.8E-09 4.8% 
l.lE-08 5.2% 

NA NA 
3.7E-08 18.2% 

NA NA 
NA NA 

Hazard 
mouent 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-03 
8.2E-04 
7.2E-04 
45E-04 

-a 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

43.5% 
23.3% 
20.3% 

. 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELR 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 5,000 Skin surface available for contact (cm’/event) 

AF=: 0.2 Soil to skin adherence factor (mglcm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic exposures (days) 

Init Dose 
ifetime Chronic Daily Intake = 1.6E-07 kg-soil/kg-wtlday 
:hronic Daily intake = : l.BE-06 kg-soil/kg-wt/day 



1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16,1996 

CHEMICAL CS 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

OWkg) 
1.65 

I 36 

1.75 
2.05 
1.6 
1.9 

0.13 
1.5 
0.6 

17390 
2.8 

40.7 

ABS 

(unitless) 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.001 
0.032 
0.001 
0.001 

Lifetime 
:hronlc Daily 

Intake 

Owh&W) 
2.91 E-09 
3.08E-09 
3.61 E-09 
2.82E-09 
3.35E-09 
2.29E-10 
2.64E-09 
l.O6E-09 
3.08E-06 
1.58E-08 
7.17E-09 
634E-09 

‘Chronic Daily 
Intake 

OwWW) 
2.91E-08 
3.08E-08 
3.61 E-08 
2.62E-08 
3.35E-08 
2.29E-09 
264E-08 
l.O6E-08 
3.06E-05 
1.58E-07 
7.17E-08 
6.34E-08 

Cancer 
Slope 
Factor 

(mglkglday)” 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.22E+OO 
NA 

3,86E+OO 
NA 
NA 

Reference 
Dose 

OWWW 
NA 
NA 
NA 
NA 
NA 
NA 
fw 
NA 

1 .OOE-01 
1.23E-04 
1 .OOE-04 
7.00E-05 

Total 

Lifetlme Percent 
Cancer Cancer 

Risk Risk 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.3E-09 
NA 

5.6E-08 
NA 
NA 

6.0E-98 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9% 
NA 

96.1% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

,3.lE-04 9.5% 
I .3E-03 39.9% 
7.2E-04 22.3% 

Percent 
Hazard 

Quotient 

9.1~~04 1 28.2% 
3.2E-03 1 100.0% 



r 
F tISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 16,1996 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Aroclor-I 260 
Aluminum 
Arsenic 
Chromium 

l.IE-07 
1.3E-08 
I .OE-09 
I .2E-IO 
8.4E-09 
9.6E-09 
I.IE-08 

NA 
3.7E-08 

NA 
Vanadium 
Total 

I NA 
1 2.OE-07 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.3E-09 
NA 

5.8E-08 
NA 
NA 

6.OE-06 

:a 

T 
Risk 

I.lE-08 
i.lE-07 
I .3E-08 
1 .OE-09 
I.ZE-IO 
8.4E-09 
9.6E-09 
I .3E-08 

NA 
9.5E-08 

NA 
NA 

2.6E-07 

-I- 

Percent 
Risk 
4.0% 

42.8% 
5.0% 
0.4% 
0.0% 
3.2% 
3.7% 
4.9% 
NA 

36.0% 
NA 
NA 

100.0% 

incidental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .5E-03 
6.2E-04 
7.2E-04 
4.5E-04 
3.5EQ3 

Hazat 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1 E-04 
1.3E-03 
7.2E-04 
Q.lE-04 
3.2E-03 

index 
Total 

HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.8E-03 
2.1E-03 
1.4E-03 
1.4E-03 
6.7E-03 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

27.3% 
‘31.3% 
21.3% 
20.2% 
100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x Fl x EF x ED)/(BW x AT) 
I 

t I 
WHERE: cs = : 

IR = : 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

I .OE-06 Conversion Factor (kglmg) 
I Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

I Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday I 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Rlsk Risk Quotient 

OWW (mglkglday) (mglkglday) (mg/kgldayK’ (mglkglday) 
lenzo(a)anthracene IQ 3.3E-07 9.3E-07 7.30E-01 NA 2.4E-07 5.3% NA NA 
lenzo(a)pyrene I.9 3.3E-07 9.3E-07 7.30E+OO NA 2.4E-06 53.3% NA NA 
lenzo(b)Iluoranthene 2.1 3.7E-07 I .OE-06 7.30E-01 NA 2.7E-07 5.9% NA NA 
lenzo(k)lluoranthene I.7 3 OE-07 8.3E-07 7.30E-02 NA 2.2E-08 0.5% NA NA 
:hrysene 2.1 3.7E-07 1 .OE-06 7.30E-03 NA 2.7E-09 0.1% NA NA 
)ibenzo(a,h)anthracene 0.2 3.5E-08 9.8E-08 7.30E+OO NA 2.6E-07 5.6% NA NA 
Ideno(I ,2.3-cd)pyrene I.6 2.8E-07 7.8E-07 7.30E-01 NA 2.OE-07 4.5% NA NA 
xoclor-1260 0.6 1 .OE-07 2.96-07 Z.OOE+OO NA 2.1E-07 4.6% NA NA 
Lluminum 29100 5.1 E-03 1.4E-02 NA 1 .OOE+OO NA NA I .4E-02 46.7% 
rrsenic 3.5 6. I E-07 I .7E-06 I .50E+OO 3.00E-04 9.2E-07 20.2% 5.7&03 19.5% 
Chromium 65 I.IE-05 3.2E-05 NA 5.00E-03 NA NA 6.4E-‘03 21.7% 
‘anadium 42.2 7.4E-06 2. I E-05 NA 7.00E-03 NA NA 2.9E-03 10.1% 

Total 4.5E-96 100.0% 2.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATtONAL WORKER - REASONABLE MAXtMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION. Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = 
CF = 

SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Specific Absorption factor (unitless) 
250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 8.OE-06 kg-soil/kg-v&day 
Chronic Daily Intake = : 2.3E-05 kg-soil/kg-wbday 

Mean concentration in soil (mglkg) 
I .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm’/event) 

I .O Soil to skin adherence factor (mglcm2) 
Chemical 



F tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY a,1998 

C :HEMICAL 

E lenzo(a)anthracene 
E lenzo(a)pyrene 
E lenzo(b)fluoranthene 
E lenzo(k)fluoranthene 
c :hrysene 
C libento(a.h)anthracene 
II ldeno(l,2,3-cd)pyrene 
P rroclor-1260 
P aluminum 
P arsenic 
C :hromium 
L fanadium 

cs 

OWW 
19 
19 
2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday).’ (me/kg/day) 

0.01 1.53E-07 4.28E-07 NA NA NA NA NA NA 
001 1.53E-07 4.28E-07 NA NA NA NA NA NA 
0.01 1.69E-07 4.73E-07 NA NA NA NA NA NA 
0.01 1,37E-07 3.83E-07 NA NA NA NA NA NA 
001 1.69E-07 4.73E-07 NA NA NA NA NA NA 
0.01 1.61E-08 4.50E-08 NA NA NA NA NA NA 
0.01 I .29E-07 3.60E-07 NA NA NA NA NA NA 
0.01 4.82E-08 1.35E-07 2.22E+OO NA l.lE-07 3.1% NA NA 

0.001 2.34E-04 6.55E-04 NA 1 .OOE-01 NA NA 6.5E-03 11.9% 
0.032 9.00E-07 2.52E-06 3.66E+OO 1.23E-04 3.3&06 98.9% 2.OE-02 37.1% 
0.001 5.22E-07 1.46E-06 NA 1 .OOE-04 NA NA 1.5E-02 26.5% 
0.001 3.39E-07 9.50E-07 NA 7.00E-05 NA NA 5 t.4E-02 24.6% 

Total 3.4E-W 100.0% * 5.SE-02 100.0% 

i 



1 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranlhene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1.2,3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

T Lifetime 4 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.lE-07 
NA 

3.3E-06 
NA 
NA 

3.4E-06 

Incidental 
Ingestion 
2.4E-07 
2.4E-06 
2.7E-07 
2.2E-08 
2.7E-09 
2.6E-07 
2.OE-07 
2.1 E-07 

NA 
9.2E-07 

NA 
NA 

4.5E-06 

ricer Risk T- 

l--E- 
2.4E-07 
2.4E-06 
2.7E-07 
2.2E-08 
2.7E-09 
2.6E-07 
2.OE-07 
3.2E-07 

NA 
4.2E-06 

NA 
NA 

7.9E-06 

Percent 
Risk 
3.0% 

30.5% 
3.4% 
0.3% 
0.0% 
3.2% 
2.6% 
4.0% 
NA 

53.0% 
NA 
NA 

100.0% 

Incidental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-02 
5.7E-03 
6.4E-03 
2.gE-03 
2.9E-02 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.5E-03 
2.OE-02 
1.5E-02 
1.4E-02 
6.6E-92 

rd index 

I HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E-02 
2.6E-02 
2.1E-02 
1.7E-02 
9.4E92 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

24.6% 
31 .O% 

s 24.6% 
19.5% 

100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wUday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1996 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Perdent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(wkd (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
3580 6.3E-04 1.8E-03 NA 3.00E-02 NA NA 5.8E-02 100.0% 

Total NA NA 5.8E-02 100.0% 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mg/kg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 2,300 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 6.OE-06 kg-soil/kg-wbday 
:hronic Daily Intake = : 2.3E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

WWkg) (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
TPH 3580 0.01 2.88E-04 6.C#E-04 NA 2.00E-02 NA NA 4.OE-02 100.0% 

I 1 Total 1 NA ) NA 1 4.OE-02 ) 100.0% 1 



?ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1996 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal 

:hemical 
Total Percent 

lngestlon Contact Risk Risk Ingestion Contact 
‘PH 

HI HI 
NA NA NA NA 5.8E-02 4.OE-02 9.9E-02 100.0% 

‘otal NA NA NA NA 6.6E-92 4.0E-02 9.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATtONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,199E 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I I 
WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 20,1996 

CHEMICAL 

Iron 

Lifetime Cancer Reference Ltfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

WgW (mglkglday) (mglkglday) (mglkg!dayr’ (mglkglday) 
14800 2.6E-03 7.2E-03 NA 3.00E-01 NA NA 2.4E-02 100.0% 



I 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: 
CF = : 

SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Chemical 
Specific Absorption factor (unitless) 

250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 8.OE-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 2.3E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1996 

CHEMICAL 

Iron 

cs 

OWkg) 
14600 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 1.19E-04 3.33E-04 NA 4.50E-02 NA NA 7.4E-03 100.0% 
Total NA NA 7.4E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 20,1998 

Chemical 
lr0fl 

Total 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.4E-02 7.4G03 3.2E-02 100.0% 
NA NA NA NA 2.4E92 7.4E-03 3.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x Ft x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
9 Exposure Duration (years) 

70 Body Weight (kg) 
25.550 Averaging time for carcinogenic exposures (days) 

3,285 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 6.3E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-v&day 

J 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
lenzo(a)anthracene 1.65 1 .OE-07 8.lE-07 7.30E-01 NA 7.6E-08 5.2% NA NA 
Ienzo(a)pyrene 1.75 l.lE-07 8.6E-07 7.30E+OO NA 8.OE-07 55.4% NA NA 
lenzo(b)fluoranthene 2.05 1.3E-07 1 .OE-06 7.30E-01 NA 9.4E-08 6.5% NA NA 
lenzo(k)fluoranthene 1.6 1 .OE-07 7.8E-07 7.30E-02 NA 7.3E-09 0.5% NA NA 
Lhrysene 1.9 1.2E-07 9.3E-07 7.30E-03 NA 8.7E-10 0.1% NA NA 
ribenzo(a,h)anthracene 0.13 8.2E-09 6.4E-08 7.30E+OO NA 6.OE-08 4.1% NA NA 
ideno( 1,2,3-cd)pyrene 1.5 9.4E-08 7.3E-07 7.30E-01 NA 6.9E-08 4.8% NA NA 
,roclor-1260 0.6 3.8E-08 2.9E-07 2.00E+OO NA 7.5E-08 5.2% NA NA 
,luminum 17390 l.lE-03 8.5E-03 NA 1 .OOE+OO NA NA 8.5E-03 43.5% 
,rsenic 2.8 1.8E-07 1.4E-08 1.50E+OO 3.00E-04 2.6E-07 18.2% ‘4.6E-03 23.3% 
:hromium 40.7 2.6E-06 2.OE-05 NA 5.00E-03 NA NA 4.OE-03 20.3% 
‘anadium 36 2.3E-06 1.8E-05 NA 7.00E-03 NA NA 2.5E-03 12.9% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 18.1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUVITED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: I .OE-06 Conversion factor (kglmg) 

SA=: 2,300 Skin surface available for contact (cm2/event) 

AF = : 0.2 Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 250 Exposure frequency (events/year) 
ED=: 9 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,285 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 5.8E-07 kg-soil/kg-wtlday 
ihronic Daily Intake = : 4.5E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: AUGUST 16,1998 

CHEMICAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l.2.3~cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

cs 

(wW 
1.65 
1.75 
2.05 
1.6 
1.9 

0.13 
1.5 
0.6 

17390 
2.8 

40.7 
. 36 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake intake Factor Risk Rlsk Quotient 

(unitless) (mglkglday) (mglkglday) (mg/kglday)” (mglkglday) 
0.01 9.55E-09 ?.43E-08 NA NA NA NA NA NA 
0.01 1 .Ol E-08 7.88E-08 NA NA NA NA NA NA 
0.01 l.l9E-08 9.23E-06 NA NA NA NA NA NA 
0 01 9.26E-09 7.20E-08 NA NA NA NA NA NA 
0.01 1.1 OE-08 855E-08 NA NA NA NA NA NA 
0.01 7.52E-10 585E-09 NA NA NA NA NA NA 
0.01 8.68E-09 6.75E-08 NA NA NA NA NA NA 
0.01 3.47E-09 2.70E-08 2.22E+OO NA 7.7E-09 3.9% NA NA 

0.001 1 .OlE-05 7.83E-05 NA 1 .OOE-01 NA NA 7.8E-04 9.5% 
0.032 519E-08 4.03E-07 3.66E+OO 1.23E-04 1.9E-07 96.1% 3.3E-03 39.9% 
0.001 2.36E-08 1.83E-07 NA 1 .OOE-04 NA NA 1.6E-03 22.3% 
0.001 2.08E-08 1.62G07 NA 7.OOE-05 NA NA 2.3E-03 28.2% 

Total 2.OE-07 100.0% 8.2E-03 100.0% 



!ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: AUGUST 18,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

:hemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
‘ento(a)anthracene 7.6E-08 NA 76E-08 46% NA NA NA 
enzo(a)pyrene 8.OE-07 NA 8.OE-07 48.8% NA NA NA Iit 
enzo(b)fluoranthene 9.4E-08 NA 9.4E-08 5.7% NA NA NA NA 
enzo(k)tluoranthene 7.3E-09 NA 7.3E-09 0.4% NA NA NA NA 
,hrysene 8.7E-10 NA 8.7E-10 0.1% NA NA NA NA 
libenzo(a,h)anthracene 6.OE-08 NA 6OE-08 3.6% NA NA NA NA 
rdeno(l,2,3-cd)pyrene 6.9E-08 NA 6.9E-08 4.2% NA NA NA NA 
roclor-1260 7.5E-08 7.7E-09 8.3E-08 5.0% NA NA NA NA 
luminum NA NA NA NA 8.5E-03 7.8E-04 9.3E-03 33.4% 
rsenic 2.66-07 1.9E-07 45E-07 27.6% 4.6E-03 3.3L03 7.8E-03 28.2% 
hromium NA NA NA NA 4.OE-03 1.8E-03 5.8E-03 ’ 20.9% 
anadium NA NA NA NA 2.5E-03 2.3E-03 4.8E-03 17.4% 
Otal 1.4E-06 2.OE-07 1.8E-08 100.0% 2.0E-02 8.2E-03 2.8E-02 100.0% 



t&K ASSESSMENT SPREADSHEET - INCIDENTAL tNGESTlON OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
BSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1 .OE-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 2.gE-08 kg-soil/kg-v&/day 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient 

:HEMICAL 
Hazard 

cs Intake Intake Factor Risk Risk Quotient 

WW?H (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lenzo(a)anthracene 1.9 2.OE-08 56E-06 730E-01 NA 1.5E-06 5.3% NA NA 
lenzo(a)pyrene 1.9 2.OE-08 5.6E-08 7.30E+OO NA 1.5E-07 53.3% NA NA 
lenzo(b)fluoranthene 2.1 2.2E-08 6.2E-08 7.30E-01 NA 1.6E-06 5.9% NA NA 
lenzo(k)fluoranthene 1.7 1.8E-08 5.OE-08 7.30E-02 NA 1.3E-09 0.5% NA NA 
Lhrysene 2.1 2.2E-08 6.2E-08 7.30E-03 NA 1.6E-10 0.1% NA NA 
Iibenzo(a,h)anthracene 0.2 2.1E-09 5.9E-09 7.30E+OO NA 1.5E-08 5.6% NA NA 
ideno( 1,2,3-cd)pyrene 1.6 1.7E-08 4.7E-08 7.30E-01 NA 1.2E-08 4.5% NA NA 
,roclor-1260 0.6 6.3E-09 1.8E-08 2.00E+OO NA 1.3E-08 4.6% NA 
,luminum 

NA 
29100 3.lE-04 8.5E-04 NA 1 .OOE+OO NA NA 8.5E-04 48.7% 

,rsenic 3.5 3.7E-08 1 .OE-07 1.5OE+OO 3.00E-04 5.5E-08 20.2% 3.4E-04 
:hromium 

19.5% 
65 6.8E-07 1.9E-06 NA 5.00E-03 NA NA 3,8E-04 21.7% 

‘anadium 42.2 4.4E-07 l.ZE-06 NA 7.OOE-03 NA NA 1.8E-04 10.1% 
Total Z.?E-Ol 100.0% 1.8E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

I 
Where: cs = : Mean concentration in soil (mglkg) 

CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 5.750 Skin surface available for contact @/event) 

AF=: 0.6 Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF = : 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wt/day 

I 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS ABS Intake Intake Factor Risk Risk Quotlent 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)“ (mg/kg/day) 
;enzo(a)anthracene 1.9 0.01 2.75E-08 7.70E-08 NA NA NA NA NA NA 
lenzo(a)pyrene 1.9 0.01 2.75E-06 7.70E-08 NA NA NA NA NA NA 
lenzo(b)fluoranthene 2.1 0.01 3.04E-08 8.51E-08 NA NA NA NA NA NA 
ienzo(k)fluoranthene 1.7 0.01 2.46E-08 6.89E-08 NA NA NA NA NA NA 
:hrysene 2.1 0.01 3.04E-08 6.51E-08 NA NA NA NA NA NA 
Gbenzo(a,h)anthracene 0.2 0.01 2.89E-09 8.10E-09 NA NA NA NA NA NA 
Ideno( 1,2.3-cd)pyrene 1.6 0.01 2.31E-08 6.48E-08 NA NA NA f4A NA NA 
,roclor-1260 0.6 0.01 8.88E-09 2.43E-08 2.22E+OO NA 1.9E-08 3.1% NA NA 
luminum 29100 0.001 4.21 E-05 l.l8E-04 NA 1 .OOE-01 NA NA 1.2E-03 11.9% 
,rsenic 3.5 0.032 1.62E-07 4.54E-07 3.66E+OO 1.23E-04 5.9E-07 96.9% 3.7E-03 37.1% 
:hromium 65 0.001 9.40E-08 2.63E-07 NA 1 .OOE-04 NA NA 2.6E-03 26.5% 
‘anadium 42.2 0.001 6.11E-08 1.7lE-07 NA 7.00E-05 NA NA 2.4E-03 24.6% 

Total 6.iE-67 100.0% 9.9E-63 loo.q% 



r 

C Chemical 
E ienzo(a)anlhracene 
E tenzo(a)pyrene 
E 1enzo(b)fluoranlhene 
E lenzo(k)fluoranthene 
C :hrysene 
C )ibenzo(a.h)anlhracene 
II ?deno( 1,2,3-cd)pyrene 
P rroclor-1260 
P Juminum 
P rrsenic 
C :hromium 
v ‘anadium 
T ‘otai 

?ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

l- 

Incidental 
Ingestion 
1.5E-00 
1.5E-07 
1.6E-08 
1.3E-09 
1.6E-10 
1.5E-08 
1.2E-08 
1.3E-08 

NA 
55E-08 

NA 
NA 

2.7E-07 

Lifetime ( 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.9E-08 
NA 

5.9E-07 
NA 
NA 

6.1E-07 

Cancer Risk 

I Risk 
15E-08 
1.5E-07 
1.6E-08 
1.3E-09 
1.6E-10 
1.5E-08 
1.2E-08 
3.2E-08 

NA 
65E-07 

NA 
NA 

8.8E-07 

T 

Percent 
Risk 
1.6% 
16.4% 
1.8% 
0.1% 
0.0% 
1.7% 
1.4% 
3.6% 
NA 

73.2% 
NA 
NA 

100.0% 

Incidental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.5E-04 
3.4E-04 
3.8E-04 
1.8E-04 
1.8E-03 

Hazai 
Dermal 
contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-03 
3.7E-03 
2.6&03 
2.4E-03 
9.8E-03 

rd Index 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-03 
4.OE-03 
3.OE-03 
2.6E-03 
1.2E-02 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.4% 
34.5% 
25.6% 
22.4% 
100.0% 
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?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

fA.?!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1 .OE-08 kg-soil/kg&/day 
:hronic Daily Intake = : 2.9E-08 kg-soil/kg-v&/day 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

:HEMICAL 

.PH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Rlsk Quotient 

(w&t) (mglkglday) (mglkglday) (mglkgldayK’ (mglkglday) 
3580 3.8E-05 l.lE-04 NA 3.00E-02 NA NA 3.5E-03 100.0% 

Total NA NA 3.SE-03 100.0% 



ilSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
‘SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = 
CF= 

SA = 
AF = 

ABS = 
EF= 
ED= 

.BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
0.6 Soil to skin adherence factor (mglcrr?) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wUday 
:hronic Daily Intake = : 4.1E-06 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

CHEMICAL 

TPH 

CS 

OwW 
3580 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday).’ (mglkgfday) 

0.01 5.18E-05 1.45E-04 NA 2.00E-02 NA NA 7.3E-03 100.0% 
Total NA NA 7.3E-03 100.0% 

0 

s;xl 
rD 

2< 
(0’ 
w- 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dennal Total Percent 
Ingestion Contact Rlsk Risk Ingestion Contact HI HI 

NA NA NA NA 3.5E-03 7.3E-03 l.lE-02 100.0% 
NA NA NA NA 3.5E-93 7.3E-03 l.lE-O? 100.0% 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOiL 

DATE: JULY 6,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

fELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
tR = : 50 Soil ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarctnogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1 .OE-08 kg-scillkg-v&/day 
:hronic Daily Intake = : 2.9E-08 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

:HEMICAL 

.on 

cs 

FwW) 
14800 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

lnta ke Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
1.6E-04 4.3E-04 NA 3.00E-01 NA NA 1.4E-03 100.0% 

t-*-m 



I I 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY a,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 1 
I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) I 
I I 

Where: cs = 
CF= 

SA= 

AF= 

ABS = 
EF = 
ED= 

.BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cn+/event) 

0.6 Soil to skin adherence factor (mglcm’) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 4.1E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY &I999 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

@Wg) (unltless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
Iron 14800 0.001 2.14E-05 6.00E-05 NA 4.50E-02 NA NA 1.3E-03 100.0% 

I I Tatal I NA I NA I I 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Indeti 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.4E-03 1.3E-03 2.6E-03 100.0% 
NA NA NA NA 1.4E-63 1.3E-03 2.6E-03 100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

r RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 8.1E-09 kg-soil/kg-wWday 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

CHEMICAL cs 
OWW 

Benzo(a)anthracene 1.9 
Benzo(a)pyrene 1.9 
Benzo(b)ftuoranthene 2.1 
Benzo(k)fluoranthene 1.7 
Chrysene 2.1 
Dibenzo(a,h)anthracene 0.2 
Indeno(l,2,3&)pyrene 1.6 
Aroclor-1260 0.6 
Aluminum 29100 
Arsenic 3.5 
Chromium 65 
Vanadium 42.2 

Lifetime 
:hronic Daily 

Intake 

WWWW) 
1.5E-08 
1.5E-08 
1.7E-08 
1.4E-08 
1.7E-08 
1.6E-09 
1.3E-08 
4.8E-09 
2.3E-04 
2.8E-08 
5.2E-07 
3.4E-07 

Zhronlc Dallly 
Intake 

(mglkglday) 
l.lE-06 
l.lE-06 
1.2E-06 
9.6E-07 
1.2E-06 
l.lE-07 
9.OE-07 
3.4E-07 
1.6E-02 
2.OE-06 
3.7E-05 
2.4E-05 

Cancer 
Slope 
Factor 

[mglkglday)” 
7.30E-01 
7.30E+OO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+OO 
7.30E-01 
2.00E+OO 

NA 
1 .50E+OO 

NA 
NA 

Reference 
Dose 

bw#Wday) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+OO 
3.00E-04 
5.00E-03 
I.OOE-03 

Total 

Lifetime 
Cancer 

Risk 

l.lE-08 
l.lE-07 
1.2E-08 
1 .OE-09 
1.2E-10 
1.2E-08 
9.4E-09 
9.7E-09 

NA 
4.2E-08 

NA 
NA 

2.1E-07 

Percent 
Cancer 

Rlsk 

5.3% 
53.3% 
5.9% 
0.5% 
0.1% 
5.6% 
4.5% 
4.6% 
NA 

20.2% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-02 
6.6E-03 
7.3E-03 
3.4E-03 
3.4E-02 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

48.7% 
19.5% 
21.7% 
10.1% 

100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 5,750 Skin surface available for contact (cm’/event) 

AF = : 1 .O Soil to skin adherence factor (mg/crr+) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 9.6E-06 kg-soil/kg-v&/day 
Chronic Daily Intake = : 6.6E-06 kg-soil/kg-wVday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Oose Cancer Cancer Quotient Hazard 

:HEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OWW (witless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
‘enzo(a)anthracene 1.9 0.01 1.63E-09 1.26E-07 NA NA NA NA NA NA 
‘ento(a)pyrene 1.9 0.01 1.63E-09 1.26E-07 NA NA NA NA NA NA 
‘enzo(b)Fluoranthene 2.1 0.01 2.03E-09 1.42E-07 NA NA NA NA NA NA 
enzo(k)Fluoranthene 1.7 0.01 1.64E-09 l.l5E-07 NA NA NA NA HA 
,htysene 

NA 
2.1 0.01 2.03E-09 1.42E-07 NA NA NA NA NA NA 

Ibenzo(a,h)anthracene 0.2 0.01 1.93E-10 1.35E-06 NA NA NA NA NA NA 
Ideno(l.2,3-cd)pyrene 1.6 0.01 1.54E-09 l.O6E-07 NA NA NA NA NA NA 
roclor-1260 0.6 0.01 579E-10 4.05E-06 2.22E+OO NA 1.3E-09 3.1% Fw 
luminum 

NA 
29100 0.001 2.6lE-06 1.96E-04 HA 1 .OOE-01 NA NA Z.OE-03 11.9% 

rsenic 3.5 0.032 1 .OBE-06 7.56E-07 3.66E+OO 1.23E-04 4.OE-06 96.9% 6.1E-03 37.1% 
hromium 65 0.001 6.27E-09 4.39E-07 NA 1 .OOE-04 NA NA 4.4E-03 26.5% 
anadium 42.2 0.001 4.07E-09 2.65807 NA 7.OOE-05 NA NA 4.1E-03 24.6% 

Total 4.1 E-06 100.0% 1.7E-02 lcJO.O% 



7 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1998 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bento(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 
Total 

T 
Incidental 
Ingestion 

l.lE-08 
l.lE-07 
1.2E-08 
1 OE-09 
1.2E-10 
1.2E-08 
9.4E-09 
9.7E-09 

NA 
4.2E-08 

NA 
NA 

2.1E-07 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E-09 
NA 

4.OE-08 
NA 
NA 

4.1 E-08 

Risk 
l.lE-08 
l.lE-07 
1.2E-08 
1 .OE-09 
1.2E-IO 
1.2E-08 
9.4E-09 
l.lE-08 

NA 
8.2E-08 

NA 
NA 

2.SE-67 

l- 

Percent 
Risk 
4.5% 

44.6% 
4.9% 
0.4% 
0.0% 
4.7% 
3.8% 
4.4% 
NA 

32.7% 
NA 
NA 

100.0% 

lncldental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-02 
6.6E-03 
7.3E-03 
3.4E-03 
3.4E-62 

Haral 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-03 
6.1 E-03 
4.4E-03 
4.1E-03 
1 .fE-62 

d I 

-I- 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-02 
1.3E-02 
1.2E-02 
7.5E-03 
6.OE-02 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

36.5% 
25,.3% 
23.3% 
14.9% 

100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 8 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

8.1 E-09 kg-soil/kg-v&/day 
5.6E-07 kg-soil/kg-wtlday 

IR = : 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 

ATc=: 
ATn = : 

480 Soil Ingestion Rate (mglday) 
1 .OE-08 Conversion Factor (kglmg) 

1 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 

1 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
365 Averaging time For noncarcinogenic exposures (days) 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs lnta ke Intake Factor Rlsk Risk Quotient 

(vW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
TPH 3580 2.9E-05 2.OE-03 NA 3.00E-02 NA NA 6.7E-02 100.0% 

Total NA NA 8.7E-02 100.0% 



LISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 5,750 Skin surface available for contact (cm’/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake = 9.6E-06 kg-soil/kg-wVday 
hronic Daily Intake = : 6.6E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

CHEMICAL 

TPH 

CS 

bwhd 
3580 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday).’ (ma/kg/day) 
0.01 3.45E-06 2.42E-04 NA 2.00E-02 NA NA 1.2E-02 100.0% 

Total NA NA liZE-02 100.0% 

I 



I I 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 6,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 6.7E-02 1.2E-02 7.9E-02 100.0% 
NA NA NA NA &7Eb2 1.2E.02 7.9E-02 i 100.0% 



f 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL I 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 
I 

I I 
WHERE: cs = 

IR = 
CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 6.1 E-09 kg-soil/kg-wt./day 
Chronic Daily Intake = : 56E-07 kg-soil/kg-wtfday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer- Quotfent Hazard 

CHEMICAL cs intake Intake Factor Risk Risk Quotient 

OwW) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Iron 14800 1.2E-04 8.3E-03 NA 3.OOE-01 NA NA 2.8E-02 100.0% 

Total NA NA 2.8E-02 100.0% 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 8 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA = : 5,750 Skin surface available for contact (cm’levent) 

AF = : 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wUday 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wUday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 6,1996 

:HEMICAL 

on 

cs 

bw~kg) 
14800 

Lifetime Cancer Reference Lifetime Percent Hazard Percen 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotier 
(witless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 1.43E-06 9.99E-05 NA 4.!iOE-02 NA NA 2.2E-03 100.0% 
Total NA NA 2.2E-03 100.0% 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY a,1998 

Chemical 
iron 
Total 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.8G02 Z.ZE-03 3.OE-02 100.0% 
NA NA NA NA 2.8E92 2.2E-03 3.0E-02 100.0% 



tiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 8,1998 

lAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: intake = (C x IR x CF x Fi x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
Fi = : 

EF=: 
ED=: 
BW=: 
ATc = : 
ATn = : 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
I Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

init Dose 
ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

8.1 E-09 kg-soil/kg-v&/day 
5.6&07 kg-soil/kg-v&/day 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXiMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY &I998 

:HEMICAL 

Ia 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

cs intake intake Factor Risk Risk Quotlent 

OWW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
O.OE+OO O.OE+OO 7.30E-01 NA NA #DIVIO! NA NA 

Total NA #DtVIOI NA NA 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 6,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED, 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mgntg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm2/event) 
AF=: 1 .O Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wVday 
hronic Daily intake = : 6.8E-06 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 6,1996 

:HEMICAL 

a 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer tiuotlent Hazard 

cs ABS intake Intake Factor Risk Rlsk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0 0.01 O.OOE+OO O.OOE+OO 2.35E+OO NA NA #DiV/O! NA NA 

Total NA #DiV/Of NA NA 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 6 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 6,1996 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
intake= CsxiRxCF~FIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 

ATc = 
ATn = 

Mean concentra0on in soil (mglkg) 
200 Soil ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2.190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily intake =: 1.1 E-06 kg-soil/kg-v&day 
Chronic Daily intake = : I .3E-05 kg-soil/kg-wVday 

1 I 

E: 
ciw n, 2!< 
(0’ 
W-J 



r 

C :HEMiCAL 

0 ‘enzo(a)anthracene 
El enzo(a)pyrene 
B en.zo(b)fluoranthene 
B enzo(k)fluoranthene 
C :hrysene 
D libenzo(a,h)anthracene 
ir rdeno( 1,2,3-cd)pyrene 
A rocior-1260 
A iuminum 
A rsenic 
C hromium 
V anadium 

liSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

StTE NAME: NAVAL AIR STATION WHlTtNG FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9.1998 

cs 
WWW 

1.9 
1.9 
2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 

Lifetime 
:hronic Daily 

lnta ke 

OWWday) 
2.1E-06 
2.1E-06 
2.3E-06 
1.9E-06 
2.3E-06 
2.2E-07 
1.6E-06 
6.6E-07 
3.2E-02 
3.6E-06 
7.1E-05 
4.6E-05 

:hronic Daily 
Intake 

OWWW 
2.4E-05 
2.4E-05 
2.7E-05 
2.2G05 
2.7E-05 
2.6E-06 
2.OE-05 
7.7E-06 
3.7E-01 
4.5E-05 
8.3E-04 
5.4E-04 

Cancer 
Slope 
Factor 

:mg/kg/day)” 
7.30E-01 
7.30E+OO 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+OO 
7.30E-01 
2.00E+OO 

NA 
1.50E+OO 

NA 
NA 

Reference 
Dose 

OwWW) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+OO 
3.00E-04 
500E-03 
7.00E-03 

Total 

Lifetime 
Cancer 

Risk 

1.5E-06 
1 SE-05 
1.7E-06 
1.4E-07 
1.7E-08 
1.6E-06 
1.3E-06 
1.3E-08 

NA 
5.8E-06 

NA 
NA 

2.9EQI 

Percent 
Cancer 

Risk 

5.3% 
53.3% 
5.9% 
0.5% 
0.1% 
5.6% 
4.5% 
4.6% 
NA 

20.2% 
NA 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

‘3.7E-01 
1.5E-01 
1.7E-01 
7.7E-02 
7.6E-01 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

48.7% 
19.5% 
21.7% 
10.1% 

100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1999 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH OERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA adj= : 766 Skin surface available for contact (cm2-year/kg) 

AF = : 1 .O Soil to skin adherence factor (mg/cm*) 
ABS = : Absorption factor (unitless) 

EF=: 350 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 

‘.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn-: 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-v&day 
:hronic Daily Intake = : 1.2E-04 kg-soil/kg-wt/day 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

Lifetime Cancer Reference Llfetlme percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMtCAL cs ABS Intake Intake Factor Risk Risk Quotient 

MWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lenzo(a)anthracene 1.9 0.01 1.99E-07 2.33E-06 NA NA NA NA NA NA 
lenzo(a)pyrene 1.9 0.01 1.99E-07 2.33E-06 NA NA NA NA NA NA 
lenzo(b)fluoranthene 2.1 0.01 2.20E-07 257E-06 NA NA NA NA fw NA 
lenzo(k)fluoranthene 1.7 001 1.78E-07 2.08E-06 NA NA NA NA NA NA 
Lhrysene 2.1 0.01 2.20E-07 257E-06 NA NA NA NA NA NA 
ribento(a.h)anthracene 0.2 001 2.10E-08 2.45E-07 NA NA NA NA NA NA 
ldeno(l,2,3-cd)pyrene 1.6 0.01 1.88E-07 1.96E-06 NA NA NA NA NA NA 
rroclor-1260 0.6 0.01 6.30E-08 7.35E-07 2.22E+OO NA 1.4E-67 3.1% NA NA 
Juminum 29100 0.001 3.05E-04 356E-03 NA 1 .OOE-01 NA NA 3.6E-02 11.9% 
,rsenic 3.5 0.032 l.l8E-08 1.37E-05 366EtOO 1.23E-04 4.3E-06 98.9% l’.lE-01 37.1% 
:hromium 65 0.001 6.82E-07 7.96E-06 NA 1 .OOE-04 NA NA 8.6E-02 265% 
‘anadium 42.2 0.001 4.43E-07 5.17E-66 NA 7.OOE-05 NA NA 7.4E-02 24.6% 

Total 4.4E-06 100.0% , 3.OE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 

T 
Incidental 
Ingestion 
1.5E-06 
1.5E-05 
1.7E-06 
1.4E-07 
1.7E-08 
1.6E-06 
I .3E-06 
1.3E-06 

NA 
5.8E-06 

NA 
NA 

2.9E-05 

Lifetime ( 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-07 
NA 

4.3E-06 
NA 
NA 

4.4E-06 

,ai ricer Risk l- 

1.5E-06 
1.5E-05 
1.7E-06 
1.4E-07 
1.7E-08 
1.6E-06 
I .3E-06 
1.5E-06 

NA 
1 .OE-05 

NA 
NA 

3.3E-OS 

Percent 
Risk 
4.6% 
46.1% 
5.1% 
0.4% 
0.1% 
4.9% 
3.9% 
4.4% 
NA 

30.5% 
NA 
NA 

100.0% 

lncldental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.7E-01 
1.5E-01 
1.7E-01 
?.7E-02 
7.6E-01 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-02 
l.lE-01 
8.OE-02 
7.4E-02 
3.OE91 

rd Index 

I HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.1E-01 
2.8E-01 
2.5E-01 
1.5E-01 
l.lE+OO 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

38.3% 
24’38% 
23.1% 
14.2% 

100.0% 

1 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
200 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: I. 1 E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-wVday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake lnta ke Factor Risk Rlsk Quotient 

MWW (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
PH 3580 3.9E-03 4.6E-02 NA 3.00E-02 NA NA 15E+OO 100.0% 

Total NA NA 1 .SE+OO 100.0% 



I I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF Y ABS x EF Y ED 

BWxAT 

Where: cs = : 
CF = : 

SA adj= : 
AF = : 

ABS=: 
EF=: 
ED=: 
BW=: 

.ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm”yearlkg) 
1 .O Soil to skin adherence factor (mg/cm*) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wtlday 



tI.SK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

:HEMICAL 

PH 

cs 

(mdkg) 
3560 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake intake Factor Rlsk Rlsk Quotlent 
(witless) (mglkglday) (mg/kg/day) (mglkglday)“ (mglkglday) 

0.01 3.76E-04 4.36E-03 NA 2.00E-02 NA NA 2.2E-01 100.0% 
V-L-1 .,I Mb 9 ,c-n, . nn no, 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1996 

Chemical 
TPH 
Total 

Lifetime Cancer Rlsk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.5E+OO 2.2E-01 1.7E+OO 100.0% 
NA NA NA NA 1 .SE+OO 2.2E-01 l.fE+OO 1 lOg.g% 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED 
iSSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 200 Soil Ingestion Rate (mglday) 

CF=: I .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-v&/day 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-wtlday 



?iSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs lnta ke Intake Factor Risk Rlsk Quotient 

OWW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
‘on 14600 1.6E-02 1.9E-01 NA 3.00E-01 NA NA 6.3E-01 100.0% 

Total NA 1 NA 6.3E-61 100.0% 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF = 

SA adj= 
AF= 

AES = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm2-year/kg) 

1 .O Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-v&/day 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA StTE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9.1998 

CHEMICAL 

Iron 

cs 

bwW) 
, 14800 

Lifetime Cancer Reference Lifetime Percent Hazaid Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 1.55G04 l.ElE-03 NA 4.50E-02 NA NA 4.OE-02 100.0% 
Total NA NA 4.OE-02 lOO.OY. 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Iron NA NA NA NA 6.3E-01 4.OE-02 6.7E-01 100.0% 
Total NA NA NA NA 6.3E-01 4.0E-02 6.7E-01 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCtDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-v&/day 
:hronic Daily Intake = : 43E-06 kg-soillkg-wtlday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotlent 

WWkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lenzo(a)anthracene 1.9 2.3E-07 8.1E-06 7.30E-01 NA 1.7E-07 5.3% NA NA 
lenzo(a)pyrene 1.9 2 3E-07 6.lE-06 7.30E+OO NA 1.7E-06 53.3% NA NA 
lenzo(b)fluoranthene 2.1 2.6E-07 9.OE-06 7.30E-01 NA 1.9E-07 5.9% NA NA 
Ienzo(k)fluoranthene 1.7 2.1E-07 7.3E-06 7.30E-02 NA 1.5E-08 0.5% NA NA 
Zhrysene 2.1 2.6E-07 9.OE-06 7.30E-03 NA 1.9E-09 0.1% NA NA 
Iibenzo(a,h)anthracene 0.2 2.4E-08 85E-07 7.30E+OO NA 1 <BE-O7 5.6% NA NA 
ideno( 1,2,3-cd)pyrene 1.6 2.OE-07 6.6E-06 7.30E-01 NA 1.4E-07 4.5% NA NA 
Iroclor-l 260 0.6 7.3E-08 2.6E-06 2.00E+OO NA 1.5E-07 4.6% NA NA 
,luminum 29100 3.6E-03 1.2E-01 NA 1 .OOE+oO NA NA ‘1.2L01 48.7% 
.rsenic 3.5 4.3E-07 1.5E-05 1.50E+OO 3.00E-04 6.4E-07 20.2% 5.OE-02 19.5% 
:hromium 65 7.9E-06 2.8E-04 NA 5.00E-03 NA NA 5.6E-02 21.7% 
‘anadium 42.2 5.2E-06 1.8E-04 NA 7.00E-03 NA NA 2.6E-02 10.1% 

Total 3.2E-06 100.0% 2.6E-01 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

7ELEVANT EQUATION: 
AbsorbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA adj= : 663 Skin surface available for contact (cm”year/kg) 

AF=: 0.2 Soil lo skin adherence factor (mg/cn?) 
ABS=: Absorption factor (unitless) 

EF=: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
tfetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wVday 
;hronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT.- CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO,1996 

:HEMICAL 

lenzo(a)anthracene 
!enzo(a)pyrene 
lenro(b)fluoranthene 
lenzo(k)fluoranthene 
Zhrysene 
)ibenzo(a,h)anthracene 
ideno( 1,2,3-cd)pyrene 
rroclor-1260 
aluminum 
Lrsenic 
ihromium 
ranadium 

cs 

OWW 
1.9 
1.9 
2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 

Lifetime Cancer Reference Lifetime ,Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

ABS Intake Intake Factor Rlsk Rlsk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

0 01 2.31E-06 6.06E-07 NA NA NA NA NA NA 
0.01 2.31E-06 8.08E-07 NA NA NA NA NA NA 
0.01 255E-06 8.93E-07 NA NA NA NA NA NA 
0.01 2 06E-08 7.23E-07 NA NA NA NA NA NA 
0.01 2.55E-06 6.93E-07 NA NA NA NA NA NA 
0.01 2.43E-09 8.50E-08 NA NA NA NA NA NA 
0.01 1.94E-08 6.80E-07 NA NA NA NA NA NA 
0.01 7.29E-09 2.55E-07 2.22E+OO NA 1.6E-06 3.1% NA NA 

0.001 3.53E-05 1.24E-03 NA 1 .OOE-01 NA NA 1.2E-02 11.9% 
0.032 1.36E-07 4.76P06 3.66E+OO 1.23E-04 5.OE-07 96.9% 3.9E-02 37.I% 
0.001 7.69E-06 2.76E-06 NA 1 .OOE-04 NA NA 2.6E-02 26.5% 
0.001 5.12E.08 1.79E-06 NA 7.00E-05 NA NA 2.6E-02 24.6% 

I .nnnw 

a 
c5 
R 00 



llSK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 10.1999 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Denal Total Percent 

:hemlcal Ingestion Contact Risk Risk Ingestion Contact HI HI 
enzo(a)anthracene 1.7E-07 NA 1 .?E-07 4.6% NA NA NA NA 
‘enzo(a)pyrene 1.7E-06 NA 1.7E-06 45.9% NA NA NA NA 
enzo(b)fluoranthene 1.9E-07 NA 1.9E-07 5.1% NA NA NA NA 
enzo(k)fluoranthene 1.5E-08 NA 1.5E-08 0.4% NA NA NA NA 
hrysene 1.9E-09 NA 1.9E-09 0.1% NA NA NA NA 
libenzo(a.h)anthracene 1.8E-07 NA 1.8E-07 4.8% NA NA NA NA 
Ideno( 1,2,bcd)pyrene 1.4E-07 NA 1.4E-07 3.9% NA NA NA NA 
roclor-1260 1.5E-07 1.6E-08 1.6E-07 4.4% NA NA NA NA 
luminum NA NA NA NA 1.2E-01 1.2E-02 1.4E-01 38.0% 
rsenic 6.4E-07 5.OE-07 l.lE-06 30.9% 5.OE-02 3.9E-02 6.9E-02 24.6% 
hromium NA NA NA NA 5.6E-02 2.8E-02 8.3E-02 23.1% 
anadium NA NA NA NA 2.6E-02 2.6E-02 5.1 E-02 14.3% 
otal 3.2E-06 6.1 E-07 3.7E-66 100.0% 2.6E-01 l.OE-01 3.6E-01 100.0% 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: ,ntake= CsxIRxCFxFIxEFxED 
BWxAT 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc = : 
ATn = : 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wUday 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY lo,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OwSW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
TPH 3580 4.4E-04 1.5E-02 NA 3.00E-02 NA NA 5.1E-01 100.0% 

Total NA NA 6.1E-01 100.0% 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EDUATION: 
Absorbed Dose = Cs x CF x SA Y AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kg/mg) 

SA adj= : 663 Skin surface available for contact (cn?year/kg) 

AF=: 0.2 Soil to skin adherence factor (mglcm’) 
ASS=: Absorption factor (unitless) 

EF=: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
SW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 739 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wt./day 
:hronic Daily Intake = : 4.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1998 

CHEMICAL cs ABS 

Llfetime 
Chronic Daily Chronic Daily 

Intake Intake 

TPH 

I 

1 OwW 
1 3580 

(unitless) (mglkglday) (mglkglday) 
0.01 4.35E-05 1.52E-03 

Cancer 
Slope 
Factor 

Reference 
Dose 

(mglkglday)” (mglkglday) 
NA 2.00E-02 

Total 

I 
NA NA 1 7.6E-02 100.0% 
NA NA 1 7.6E-02 100.0% 

Lifetime 
Cancer 

Risk 

Percent Hazard Percent 
Cancer Quotient Hazard 

Rlsk Quotient 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY lo,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.1E-01 7.6E-02 5.9E-01 100.0% 
NA NA NA NA S.lE-61 7.6E-02 5.9E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFlxEFxED 

BWxAT 

WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mglday) 

I .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

l.ZE-07 kg-soil/kg-wUday 
4.3E-06 kg-soil/kg-wVday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO,1998 

:HEMICAL 

‘on 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Rlsk Risk Quotlent 

(wW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
14800 1.8E-03 6.3E-02 NA 3.00E-01 NA NA Z.lE-01 100.0% 

Total NA NA 2.lE-M 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTftAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO, 1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
Abso*edDose = Cs x CF x SA Y AF x ABS x EF x ED 

BWxAT 

Where: cs=: Mean concentration in soil (mg/kg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA adj= : 663 Skin surface available for contact (cm2’year/kg) 

AF = : 0.2 Soil to skin adherence factor (mglcm’) 
ABS-: Absorption factor (unitless) 

EF-: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn-: 730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake = I .2E-06 kg-soil/kg-v&/day 
ihronic Daily Intake = : 4.3E-05 kg-soil/kg-v&day 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY lo,1996 

:HEMICAL 

'Oil 

cs 

OWW 
14600 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

ABS Intake Intake Factor Rlsk Rlsk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

0.001 1.60E-05 6.29E-04 NA 4.50E-02 NA NA 1.4E-02 100.0% 
Total NA NA 1.4E-02 100.0% 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 10,1996 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.1E-01 1.4E-02 2.2E-01 100.0% 
NA NA NA NA 2.1E-01 1.4E-02 2.2E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25.550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9.1998 

Lifetime Cancer Reference Lifetime Percent Hazard ’ Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Rlsk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
lenzo(a)anthracene 1.9 8.9E-07 2.6E-06 7.30E-01 NA 6.5E-07 5.3% NA NA 
Ienzo(a)pyrene 1.9 8 9E-07 2.6E-06 7.30E+OO NA 6.5E-06 53.3% NA NA 
lenzo(b)fluoranthene 2.1 9.9E-07 2.9E-06 7.30E-01 NA 7.2E-07 5.9% NA NA 
lenzo(k)fluoranthene 1.7 8.OE-07 2.3E-06 7.30E-02 NA 5.8E-08 0.5% NA NA 
Lhrysene 2.1 9.9E-07 2.9E-06 7.30E-03 NA 7.2E-09 0.1% NA NA 
Hbenzo(a,h)anthracene 0.2 9.4E-08 2.7E-07 7.30E+OO NA 6.9E-07 5.6%’ NA NA 
ideno( 1,2,bcd)pyrene 1.6 7.5E-07 2.2E-06 7.30E-01 NA 55E-07 4.5% NA NA 
,roclor-I 260 0.6 2.8E-07 8.2E-07 2.00E+OO NA 5.6G07 4.6% NA NA 
tuminum 29100 1.4E-02 4.OE-02 NA 1 .OOE+OO NA NA 4.OE-02 48.7% 
,rsenic 3.5 1.6E-06 4.6E-06 1 .50E+OO 3.00E-04 2.5E-06 20.2% 1.6E-02 19.5% 
:hromium 65 3.1 E-05 8.9E-05 NA 5.00E-03 NA NA 1.8E-02 21.7% 
anadium 42.2 2.OE-05 58E-05 NA 7.00E-03 NA NA 8.3E-03 10.1% 

2-I-a 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOlL 
I 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs= 
CF = 
SA = 

AF = 
ABS = 

EF = 
ED= 
BW= 

.ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm’/event) 

1 .O Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8.760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wbday 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-v&day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HEMICAL 

#ento(a)anthracene 
enzo(a)pyrene 
‘enzo(b)fluoranthene 
enzo(k)fluoranthene 
hrysene 
ibenzo(a,h)anthracene 
Ideno(I ,2,3-cd)pyrene 
roclor-1260 
luminum 
rsenic 
hromium 
anadium 

CS 

(wW) 
1.9 
19 
2.1 
1.7 
2.1 
0.2 
16 
0.6 

29100 
3.5 
65 

42.2 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday$ (mglkglday) 

0.01 5.18E-07 1.51E-06 NA NA NA NA NA NA 
0.01 5.18B07 1.5lE-06 NA NA NA NA NA NA 
0.01 5.72E-07 1.67E-06 NA NA NA NA NA NA 
0.01 4.63E-07 1.35E-06 NA NA NA NA NA NA 
0.01 5.72E-07 1.67E-06 NA NA NA NA NA NA 
0.01. 5.45E-08 1.59E-07 NA NA NA NA NA NA 
0.01 4.36E-07 1.27E-06 NA NA NA NA NA NA 
0.01 1.63E-07 4.77E-07 2.22E+OO NA 3.6E-07 3.I% NA NA 

0.001 7.93E-04 2.3lE-03 NA 1 .OOE-01 NA NA 2.3E-02 11.9% 
0.032 3.05E-06 8.90E-06 3.86E+OO 1.23E-04 l.lE-05 96.9% 3.2E-02 37.1% 
0.001 1.77E-06 5.16E-06 NA 1 .OOE-04 NA NA , 5.2E-02 26.5% 
0.001 1.15&06 3.35E-06 NA 7.OOE-05 HA NA 4.8E-02 24.6% 

Total 1.2E-06 100.0% . 2.OE-01 100.0% 



RISK ASSESSMENT SPREADSHEET-SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

-r 

Chemical 
3enzo(a)anthracene 
3enzo(a)pyrene 
3enzo(b)fluoranthene 
3enzo(k)fluoranthene 
Zhrysene 
Xbenzo(a,h)anthracene 
ndeno( 1,2,3cd)pyrene 
qroclor-1260 
Vuminum 
lrsenic 
>hromium 
Janadium 
r0tai 

Incidental 
Ingestion 
6.5E-07 
6.5E-06 
7.2E-07 
5.8E-06 
7.2E-09 
6.9G07 
5.5E-07 
5.6E-07 

NA 
2.5G06 

NA 
NA 

1.2E-OS 

Lifetime ( 
Dermal 
Contact 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-07 
NA 

l.lE-05 
NA 
NA 

I .2E-OS 

:a 

T 

ricer Risk 
Total 
Risk 

6.5E-07 
6.5E-06 
7.2E-07 
5.8E-08 
7.2E-09 
6.gE-07 
5.5E-07 
9.3E-07 

NA 
1.4E-05 

NA 
NA 

2.4E-OS L 

Percent 
Risk 
2.7% 

27.4% 
3.0% 
0.2% 
0.0% 
2.9% 
2.3% 
3.9% 
NA 

57.4% 
NA 
NA 

100.0% 

T 
Incidental 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
1.6E-02 
1. BE-02 
8.3E-03 
8.2E-02 

Hazard I 

I Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.3E-02 
7.2E-02 
5.2E-02 
4.8E-02 
2.OE-01 

Index 
Total 

HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E-02 
8.8E-02 
6.9E-02 
5.6E-02 
2.8E-01 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

22.7% 
31.9% 
25.1% 
20.3% 
100.0% 

l-3 

? 
8 
!s 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,199s 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: 

Unit Dose 
Lifetime Chronic Daily intake =: 
Chronic Daily Intake = : 

cs = 
IR = 

CF= 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unilless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

4.7E-07 kg-soil/kg-wtlday 
1.4E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Rlsk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
3580 1.7E-03 4.9E-03 NA 3.00E-02 NA NA 1.6E-01 100.0% 

Total NA NA 1 &E-91 100.0% ~ - 



3 

!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,800 Skin surface available for contact (cm*/event) 
AF=: 1 .O Soil to skin adherence factor (mg/cm*) 

ABS=: Absorption factor (unitless) 
EF = : 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 

.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 8,760 Averaging time for noncarcinogenic exposures (days) 

nit Dose 
lfetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wt/day 
hronic Daily Intake = : 7.9E-05 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1998 

HEMICAL 

PH 

CS 

(WW 
3560 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkgiday) (mglkglday) (mglkgldayr’ (mglkglday) 
0.01 9.75E-04 2.846-03 NA 2.00&02 NA NA 1.4E-01 100.0% 

Total NA NA 1.4E-M 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

TE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES EXPOSURE SCENARIO: HYPOTHETICAL ON-SI 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.6E-01 1.4E-01 3.lE-01 100.0% 
NA NA NA NA 1.6EQl 1.4E-01 3.1E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
Fi = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wtlday 

1 I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

CHEMICAL 

Iron 
I 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OwW) (mglkglday) (mglkglday) (mg/kg/dayK’ (mglkglday) 
14800 7.OE-03 2.OE-02 NA 3.00E-01 NA NA 6.8E-02 100.0% 

I Total i NA i NA 1 6.8E-02 I 100.0% 1 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
AbsorbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs=: 
CF=: 

SA = : 
AF=: 

ABS = : 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm’/event) 
1 .O Soil to skin adherence factor (mglcn?) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8.760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily intake = : 

2.7E-05 kg-soil/kg-v&day 
7.QE-05 kg-soil/kg-v&day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 9,1996 

CHEMICAL 

Iron 

CS 

(w$kg) 
14800 

Lifetime Cancer Reference Lifetime Percent Hazatd Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotlent 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.001 4.03E-04 l.l6E-03 NA 4.50E-02 NA NA 2.6E-02 100.0% 

Total NA NA 2.6E92 100.0% 



RISK ASSESSMENT SPREADSHEET-SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETlCAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 9,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 6.6E-02 2.6E-02 g.4E-02 100.0% 
NA NA NA NA 8.8E-02 2.6E-02 9.4E-02 100.0% 



USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 8 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

fELEVANT EQUATION: ,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 2,555 Averaging time for noncarcinogenic exposures (days) 

init Dose 
ifetime Chronic Daily Intake =: 4.6E-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 4.6E-07 kg-soil/kg-v&/day 



?iSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY IO,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(WW (mglkglday) (mglkglday) (mglkglday)” (mg/kgMay) 
lenzo(a)anthracene 1.9 8.7E-08 8.7E-07 7.30E-01 NA 6.4E-08 5.3% NA NA 
lenzo(a)pyrene 1.9 8.7t.S08 8.7E-07 7.30E+OO NA 8.4E-07 53.3% NA NA 
lenzo(b)fluoranthene 2.1 9.6E-08 9.6E-07 7.30E-01 NA 7.OE-08 5.9% NA NA 
lenzo(k)fluoranthene 1.7 7.8E-08 7.8E-07 7.30E-02 NA 5.7E-09 0.5% NA NA 
:hrysene 2.1 9.6E-08 9.6E-07 7.30E-03 NA I.OE-10 0.1% NA NA 
)ibenzo(a,h)anthracene 0.2 9.2E-09 9.2E-08 7.30E+OO NA 6.7E-08 5.6%. NA NA 
ideno( 1,2.3-cd)pyrene 1.6 7.3E-08 7.3E-07 7.30E-01 NA 5.3E-08 4.5% NA NA 
rrocior-1260 0.8 2.7E-08 2.7E-07 2.00E+OO NA 5.5E-08 4.6% NA NA 
riuminum 29100 1.3E-03 1.3E-02 NA 1 .OOE+OO NA NA 1.3E-02 48.7% 
rrsenic 3.5 1.6E-07 1.8E-08 1.50E+OO 3.00E-64 2.4E-07 20.2% 5.3E-03 19.5% 
:hromium 85 3.OE-08 3.OE-05 NA 5.00E-03 NA NA 6.OE-03 21.7% 
‘anadium 42.2 1.9E-06 1.9E-05 NA 7.00E-03 NA NA 2.8E-03 10.1% 

Total 1.2E-66 100.0% 2.7E-62 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO,1999 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA = : 5,000 Skin surface available for contact (Cm*/eVent) 

AF-: 0.2 Soil to skin adherence factor (mg/cm*) 
ABS = : Absorption factor (unitless) 

EF = : 234 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg-wt/day 
:hronic Oaily Intake = : 9.2E-06 kg-soil/kg-v&day 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATtON WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY IO,1996 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazerd 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(Wka) (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mgfkglday) 
lenzo(a)anthracene 1.9 0.01 I .74E-08 1.74E-07 NA NA NA NA NA NA 
lenzo(a)pyrene 19 0.01 1.74E-08 1.74E-07 NA NA NA NA NA NA 
lenzo(b)fluoranthene 21 0.01 1.92E08 1.92E07 NA NA NA NA NA NA 
lenzo(k)fluoranthene I7 001 1.56E-08 1.56E-07 NA NA NA NA NA NA 
:hrysene 2.1 0.01 1.92E-08 1.92E-07 NA NA NA NA NA NA 
libenzo(a,h)anthracene 02 0.01 163E-09 163E-06 NA NA NA NA NA NA 
ideno(l,2,3-cd)pyrene 1.6 0.01 1.47E-08 1.47E-07 NA NA NA NA NA NA 
rroclor-1260 0.6 0.01 5.5OE-09 550B08 2.22E+OO NA 1.2E-08 3.1% NA NA 
Juminum 29100 0.001 2.67E-05 2.67E-04 NA 1 .OOE-01 NA NA 2.7E-03 11.9% 
rrsenic 3.5 0.032 l.O3E-07 l.O3E-06 3.66E+OO 1.23E-04 3.0E-07 96.9% 6.3E-03 37.1% 
ihromium 65 0.001 5.95E-08 5.95E-07 NA I .00E-O4 NA NA 6.OE-03 26.5% 
‘anadium 42.2 0.001 366E-06 366E-07 NA 7.OOE-05 NA N/4 ’ 55E-03 24.6% 

.nnno/ 



?ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 6 

’ EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 10,1998 

I Lifetlme ( 
Dermal 

Chemical Ingestion 
Benro(a)anlhracene 1 6 4E-06 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(k)fluoranthene 
Chrysene 
Dibenro(a.h)anthracene 
Indeno( 1 ,Z.Scd)pyrene 
Aroclor- 1260 
Aluminum 
Arsenic 
Chromium 

6 4E-07 
7 OE-08 
5 7E-09 
7 OE-10 
6 ?E-00 
5 3E-08 
5 5E-08 

NA 
2.4E-07 

NA 
Vanadium 
Total 

I NA 
1 l.ZE-06 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-06 
NA 

XBE-07 
NA 
NA 

3.9E-fl7 

Total 
Risk 

6.4E-09 
6.4E-07 
7.OE-08 
5 7E-09 
I.OE-10 
6 7E-09 
53E-09 
6.7E-09 

NA 
6.2E-07 

NA 
NA 

1.6E-09 

Percent 
Risk 
4.0% 

40.2% 
4.4% 
0.4% 
0.0% 
4.2% 
3.4% 
4.3% 
NA 

39.0% 
NA 
NA 

100.0% 

T 
lncldenbl 
Ingestion 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E-02 
5.3E-03 
6.OE-03 
2.8E-03 
2.7E-g2 

Contact 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-03 
8.3E-03 
6.OE-03 
WE-03 
2.28-02 

Index 

HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 BE-02 
1.4E-02 
1.2E-02 
ME-03 
6.0E-02 

Percent 
HI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

32.1% 
2T.4# 
23.9% 

* 16.6% 
100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE M~~ih9uM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW 

RELEVANT EQUATIONS Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: 

Unit Oose 
lifetime Chronic Daily intake =: 
Chronic Daily intake = : 

cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
aw= 
ATc = 
ATn = 

. Mean concentration in soil (mg/kg) 
480 Soil ingestion Rate (mglday) 

1 OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25.550 Averaging time for car@nogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

fLlE-09 kg-soil/kg-wtlday 
56E-07 kg-soil/kg-wtlday 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FfELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21,1998 

:HEMICAL 

Uuminum 
bsenic 
lanadium 
:hromium 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CS Intake Intake Factor Risk Risk Quotient 

(m!NW (mglkglday) (mglkglday) (mglkgldayf (mglkglday) 
41600 3.3E-04 2.3E-02 NA 1 .OOE+OO NA NA 2.3E-02 57.1% 

4.8 3 9E-08 Z.?E-06 1.50E+OO 3.0OE-04 5.8E-08 100.0% g.OE-03 22.0% 
63 7 5 lE-07 3.6E-05 NA ?.OOE-03 NA NA 5.1E-03 12.5% 
30.7 2.5E-07 1.7E-05 NA 5.00E-03 NA NA 3.5E-03 0.4% 

Total 6.8108 100.0% 4.lE-02 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

tAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW 

IELEVANT EQUATION Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where- cs=: Mean concentration in soil (mg/kg) 
CF =. 1 OE-06 Conversion factor (kg/mg) 

SA=: 5.750 Skin surface available for contact (cm2/event) 

AF = : 1 .O Soil to skin adherence factor (mgJcm2) 
Chemical 

ABS = : Specihc Absorption factor (unitless) 
EF = : 30 Exposure frequency (events/year) 
ED=: 1 Exposure duratton (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 385 Averaging time for noncarcinogenlc exposures (days) 

Jnit Dose 
.tfetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 68E-06 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET. DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

Llfetlme Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer 

:HEMICAL 
Quotient Hazard 

CS ABS Intake Intake Factor Risk Rtsk Quotlenl 

kWv& (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Uuminum 41600 0001 4 OlE-06 2.81E-04 NA 1 .OOE-01 NA 
benic 

NA 2.6E-03 
48 0 032 1 48E-08 

14.4% 
l.O4E-06 3.66E+OO 1.23E-04 5.4E-08 

lanadium 
100.0% 

63 7 
6.4E-03 

0001 6.14509 
43.3% 

4.30E-07 NA 7.OOE-05 NA 
Chromium 

NA 
30.7 

6.1E-03 
0.001 2.966-09 2.07E-07 

31.6% 
NA 1 .OOE-04 NA NA 2.1E-03 10.7% 

Total 6.4E96 100.0% 1 JE-02 100.0% 
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IISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21,1998 

‘hemical 
luminum 
rsenic 
anadium 
hromium 
otal 

Llfetlme Cancer Risk 
Incidental 1 Derrnal 1 Total 1 Percent 
Ingestion Contact 1 Risk 1 Rlsk 

NA I NA 1 NA 1 NA 
5 BE-08 

I 
5.4E-08 

NA NA 
NA NA NA NA 

5.8E-08 S.SE-08 l.lE-07 100.0% 

Hazard Index 
Incidental Decal Total Percent 
Ingestion Contact HI HI 
2.3E-02 2.8E-03 2.6E-02 43.4% 
g.OE-03 &4E-03 1.7E-02 28.0% 
5.1E-03 6.1E-03 l.lE-02 18.6% 
3.5E-03 2.1E-03 5.5603 9.1% 
4.1EQZ l.SE-02 6.1 E-02 100.0% 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

(ELEVANT EQUATION- Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =’ Mean concentralion in soil (mg/kg) 
IR = : 480 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Faclor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 

. 

ATn=: 365 Averaging time for noncarcinogenlc exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wt/day 
:hronic Daily Intake = : 56E-07 kg-soil/kg-wt/day 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1999 

:HEMICAL 

‘PH 

cs 

Llfetlme 
Chronic Daily Chronic Dally 

Intake Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Llfetlme 
Cancer 

Risk 

Percent Hazard Percent 
Cancer Quotient Hazard 

Rlsk Quotient 

1 (mglkg) 1 (mglkglday) 1 (mglkglday) 1 (mglkglday)” (mglkglday) 

2660 1 2.1E-05 1 1.5E-03 1 NA 3.00E-02 NA NA 5.OE-02 100.0% 
Total NA NA S.OE-02 100.0% 



l&K ASSESSMENT SPREADSHEET -DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
!XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

LELEVANT EQUATION Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where. cs = : Mean concentration in soil (mglkg) 
CF=: 1 OE-06 Conversion factor (kg/mg) 
SA=: 5.750 Skin surface available for contact (an’levent) 

AF=: 1 0 Soil to skin adherence factor (mglcm’) 
Chemical I 

ABS = : Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (evenlslysar) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

9.6E-08 kg-soil/kg&/day 
6.8E-06 kg-soil/kg-wVday 

! 



RISK ASSESSMENT SPREADSHEET - DtRECT DERMAL CONTACT WiTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARiO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 29,199E 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

Chemical 
TPH 

,Total 

Llfetlme Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Rlsk Risk Ingestion Contact HI HI 

NA NA NA NA 5.OE-02 9.OE-03 5.9E-02 100.0% 
NA NA NA NA I.OE-02 8.OE-03 S.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - dEASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW 

I RELEVANT EQUATION Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE- cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 
ATc= 
ATn = 

Mean concentration in soil (mgikg) 
480 Soil ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated sowca (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging lime for noncarcinogenlc exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wUday 
Chronic Daily Intake = : 56E-07 kg-soil/kg-wttday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 29,1998 

Lifethne Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient 

CHEMICAL CS Intake intake 
Hazard 

Factor RI& Risk Quotient 

(mgW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Iron 24100 1.9E-04 1.4E-02 NA 3.00E-01 NA NA 4>5E-02 100.0% 

Total 1 NA NA 1 4.6E-02 -300.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURiACE SOIL 
DATE: JULY 28,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ASS x EF x ED)I(BW x AT) 
I 

Where: cs=: 
CF=: 

SA=: 
AF = : 

ABS=: 
EF = : 
ED=: 
SW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,756 Skin surface available for conlacl (cm’levenl) 

1 0 Soil to skin adherence factor (IV19/t312) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 

1 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging lime for carcinogenicexposures (days) 
365 Averaging lime for noncarcinogenlc exposures (days) 

Unit Dose 
Lifelime Chronic Daily Intake = 9.6E-06 kg-soil/kg-wllday 
Chronic Daily Intake = : 6.6E-06 kg-soillkg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 26.1996 

CHEMICAL 

Iron 

Llfetime Cancer Reference Llfetlme Percent Hazard 
I 

Percent 
Chronic Dally Chronic Dally Slo$m Doss Cancer Cancer 

cs 
QuoUent 

ABS 
Hazard 

Intake Intake Factor Risk Rlsk Quotient 

(WW (unltless) 
24100 

(mglkglday) (mglkglday) (mglkg/day)“ (mg/k@day) 
2.32E-06 1.63E-04 , 0.001 NA >OE-02 f4A NA 3.6E-03 100.0% 

Total NA NA 3.6E-W lOO.OY, 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent lncldental Dermal Total Percent 
Ingestton Contact RlSk Risk lngestlon Contact HI HI 

NA NA NA NA 4.5E-02 3.6E-03 4.9E-02 100.0% 
NA NA NA NA 4.SE-62 3.8E-03 4.9E-02 lQQ.QK 



rlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
‘LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
‘XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 460 Soil Ingestion Rate (mg/day) 

CF = : 1 .OE-06 Conversion Factor (kg/me) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 6.1 E-09 kg-soil/kg-v&/day 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wVday 



r 
tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTtON WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOtL 

DATE: JULY 28,1998 

:HEMICAL 

,rsenic 

Lifetime Cancer Reference Lifetime 
Chronic Daily Chronic Daily Slope Dose Cancer 

cs Intake Intake Factor Risk 

(mgM) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
59 4.6E-06 3.3E-06 1.50E+OO 3.00E-04 7.1E-06 

Total 7.1E-W 
100.0% l.lE-02 100.0% 
100.0% l.lE-02 100.0% 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW 

I RELEVANT EQUATION Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF = : 

SA = : 
AF = : 

ABS=: 
EF = : 

’ ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (c&event) 
1 0 Soil to skin adherence factor (mg/cm’) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25.550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wt/day 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 29,1999 

:HEMICAL 

,rsenic 

cs 

(mf$kg I 
5.9 

Lifetlme Cancer Reference Llfetlmr Percent Hazard ’ Percent 
Chronic Daily Chronic Daily SlOpe Dose Cancer Cancer Quotfent Hazard 

ABS Intake Intake Factor Rlsk Risk Quotient 
(unltlass) (mglkglday) (mglkglday) (mglkgldsy)” (mgfkgfday) 

0.032 1.62E-06 1.2?E-06 3.66E+OO 1.23E-04 6.7E-06 100.0% 1 sOE-02 100.0% 
Total 6.?E-06 100.0% l.OE-62 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

Chemical 
Arsenic 
Total 

Llfetime Cancer Risk Hazard Index 
lncldental Dermal Total Percent Incidental Dermal Total Percent 
lngestlon Contact Rlsk Risk Ingestion Contact HI HI 
7.lE-06 6.7E-06 1.4E-07 100.0% l.lE-02 1 .OE-02 2.1 E-02 100.0% 
l.lE-08 6.7E-08 1.4E-07 100.0% l.lE-02 l.OE-62 2.1 E-62 100.0% 

I 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

&!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIOERED. 
6SUMPTlONS ARE OUTLINED BELOW 

(ELEVANT EQUATION Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE cs =: Mean concentration in soil (mglkg) 
IR = : 460 Soil Ingestion Rate (mglday) . 

CF = : 1 OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wUday 
:hronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1999 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor RiSk RlSk Quotient 

(mglkglday) (mglkglday) (mglkglday)“ (mgfkglday) 
1.7E-04 I .2E-02 NA 3.00602 NA NA 4.OE-01 100.0% 

TOtZll NA NA 4.OE-w 100.0% 



tISK ASSESSMENT SPREADSHEET _ DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 36 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW 

tELEVANT EQUATION Absorbed Dose = (Cs x CF x SA x AF x ASS x EF x ED)/(BW x AT) 

Where cs=. Mean concentration in soil (mglkg) 
CF = 1 OE-06 Conversion factor (kglmg) 

SA = 5,750 Skin surface available for contact (cm’levent) 

AF = : 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ASS=: Specific Absorption factor (unitless) 
FF = : 30 Exposure frequency (eventslyear) 
ED=: 1 Exposure duration (years) 
BW=: 70 t3ody weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&day 
:hronic Daily Intake = : 68E-06 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO] 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

1 

CHEMICAL 

TPH 
f 

cs 

QwtW 
1 21200 

J 
Llfettme Cancer Reference Llfetlme Percent Hazerd Percent 

Chronic daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 
ABS intake Intake Factor Rlsk Rlsk Quotient 

(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.01 2.04E-05 1.43E-03 NA 2.00E-02 NA NA 7.2E-02 100.0% 

I Total I NA I NA I 7.2E-02 I 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dental Total Percent 
Ingestion Contact Risk Rlsk Ingestion Contact HI HI 

NA NA NA NA 4.OE-01 7.2E-02 4.7E-01 100.0% 
NA NA NA NA 4.OE-01 7.2E-02 4.7E-01 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ISSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION ln,ake= CsxIRxCFxFlxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn = : 8.760 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifelime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
:hronic Daily Intake = : 1.4E-06 kg-soil/kg-v&day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELO 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21.1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Rlrk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
Aluminum 41600 2 OE-02 57C02 NA 1.00E+00 NA NA 5.?E-02 57.1% 
Arsenic 48 2 3E-06 6.6E-06 1.50E+OO 3.00E-04 3.4E-06 100.0% 2.2E-02 22.0% 
Vanadium 63 7 3 OE-05 6.7E-05 NA 7.00E-03 NA NA 1.2E-02 12.5% 
Chromium 30.7 I. 4E-05 4.2E-05 NA 5.OOE-03 NA NA 8.4E-03 8.4% 

Total ME-08 100.0% l.OEQl 100.0% 



LISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

!ELEVANT EQUATION 
Abso~edDose = Cs x CF x SA x AF x ABS x EF x ED __-._- 

BWxAT 

Where. cs-: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5.800 Skin surface available for contact (cm’levent) 
AF=: 1.0 Soil to skin adherence factor (mg/cn?) 

ABS = : Absorption factor (unitless) 
EF=: 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 

.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8.760 Averaging lime for noncarctnogenlc exposures (days) 

‘nit Dose 
ifetiie Chronic Daily lnlake = 2.7E-05 kg-soil/kg-wVday 
:hrontc Daily Intake = : 7.9E-05 kg-soiUkg-wt/day 



[ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORlDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

:HEMICAL cs 

(WW 
,luminum 41600 
,rsenic 48 
‘anadium 63 7 
:hromium 30 7 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unltless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkg/day) 

0001 t.l3E-03 3.31E-03 NA 1 .OOE-01 NA NA 3.3E-02 14.4% 
0 032 4.18E-06 1 22E-05 3.66EtOO 1.23E-04 1.5E-05 100.0% B.BE-02 43.3% 
0001 1 74E-06 5.06E-08 NA 7.OOE-05 NA NA 7.2E-02 31.6% 
0.001 1 8.36E-07 1 2.44E-06 1 NA 1 i.OOE-04 1 NA 1 ?4A 2.4E-02 10.7% 

1 
1 1 

Total 1 lJE-06 1 100.0% I 2.3E-01 I 100.03: 



tISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL - GRASS 

DATE: AUGUST 21,1999 

Lifetime Cancer Risk Hazard Index 
incldental Dermal Total Percent lncldental Dermal Total Percent 

ihemlcal Ingestion Contact Rlsk Rlrk Ingestton Contact HI HI 
,lurninum NA NA NA NA 5.7E-02 3.3E-02 9.OE-02 27.4% 
.rsenic 3.4~~06 1.5E-05 1.9E-05 100.0% 2.2E-02 9,9E-02 l.ZE-01 36.8% 
‘anadium NA NA NA NA 1 .ZE-OZ 7.2E-02 8.5E-02 25.0% 
:hromium NA NA NA NA 8.4E-03 2.4E-02 3.3E-02 10.0% 
otal 3.4E-06 l.IE-OS 1.9E-96 100.0% 1 .OE-IM 2.3E-01 3.3E-91 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 291996 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIOENTAL INGESTION OF SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW 

IR = : 
CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc-: 
ATn =: 

100 Soil Ingeslion Rate (mglday) 
1 OE-06 Conversion Factor (kglmg) 

1 Fraction from contaminated source (unitless) 
350 Exposure Frequency (days/year) 

24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging lime for carcinogenic exposures (days) 
6,760 Averaging time for noncarcinogenic exposures (days) 

RELEVANT EQUATION: 
lntake= CsxIRxCFxFI~EFxED 

SWXAT 

WHERE: cs =: Mean concentration in soil (mglkg) 

Unit Dose 
Lifelime Chronic Daily Intake =: 
Chronic Daily Intake = : 

4.7E-07 kg-soil/kg-wUday 
1.4E-06 kg-soilfkg-vutlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

CHEMICAL 

TPH 

Lifetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotlent Harlrd 

CS Intake Intake Factor Rlsk Risk Quotlent 

(mgW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
2660 l.ZE-03 3.6E-03 NA 3.00E-02 NA NA 1.2E-01 100.0% 

Totrl NA 1 NA _ 1.2E-01 _ 100.o% 



tISK ASSESSMENT SPREADSHEET - DtRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

iAZAR0 INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW 

tELEVANT ECUATION 
CsxCFxSAxAFxABSxEFxED 

Absorbed Dose = -----~-- -- 
BWxAT 

Where 

Ink Dose 
.ifelime Chronic Daily Intake = 
:hronic Daily Intake = : 

cs = : Mean concentration in soil (mglkg) 
CF = 1 OE-06 Conversion factor (kglmg) 

SA = : 5,800 Skin surface available for conlact (cmkvent) 

AF = : 1 .O Soil to skin adherence factor (mglcm’) 
ABS=: Absorption factor (unitless) 

EF=: 350 Exposure frequency (events/year) 
ED=: 24 Exposure durallon (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8.760 Averaging time for noncarcinogenic exposures (days) 

2.7E-05 kg-soil/kg-wUday 
7.9E-05 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 29,1996 

CHEMICAL 

TPH 

L&time Cancer Reference Llfetlme Percent 
Chronic Daily Chronic Daily 

Hazard Percent 
DOS0 

cs 
Slope Cancer 

ABS 
Cancer 

Intake 
Quotient 

Intake 
Hazard 

Factor Risk Risk 
OWW (unitless) 

Quotient 
(mglkglday) (mglkglday) 

NA 2660 0.01 
(Wkglday)” (mg/kg/day) 

7.25E-04 2.1 lE-03 2.WE-02 NA NA 
--- NA NA 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHiTlNG FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

Chemical 
TPH 
Total 

Lifetlme Cancer Risk Hazard Index 
Incidental Derrnal Total Percent Incidental Dermal Total Perchnt 
Ingestion Contact Rlsk Risk Ingestion Contact HI HI 

NA NA NA NA 1.2E-01 l.lE-01 2.3E-01 100.0% 
NA NA NA NA 1.2E-Ol l.lE41 2.3E-M 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28.1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil lngeslion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unittess) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 AV8raging time for carcinogenic exposures (days) 
6,760 Averaging time for noncarcinogenic exposures (days) 

. 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-v&/day 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28.1998 

:HEMICAl. 

ion 

Llfetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

cs Intake Intake Factor Rhk Risk QuoUent 

(wW (mglkglday) (mglkglday) (mglkgldayr’ (mglkgldry) 
24100 l.lE-02 ME-02 NA 3.00E-01 NA NA l.lE-01 100.0% 

TOM NA 1 NA l.lEOl 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 26,1996 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ISSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION 
Abso*edDose = Cs x CF x SA x AF x ABS y. EF x ED __-.~.___ 

BWxAT 

Where. cs = : Mean concenlralion in soil (mglkg) 
CF = : 1 .OE-66 Conversion factor (kglmg) 
SA=: 5.800 Skin surface available for contact (a&event) 
AF = : 1 .O Soil to skin adherence factor (mg/cm2) 

ABS=: Absorption factor (unitless) 
’ 

EF = : 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wtlday 
:hronic Daily Intake = : 7.9E-05 kg-soil/kg-wtlday 



I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

I 

CHEMICAL 

Iron 
I 

CS 

(mgfk9) 
24100 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent ’ 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Cluotfent Hazard 

ABS Intake Intake Factor Risk Rlak Quotient 
(witless) (mglkglday) (mglkglday) [mg/kg/day)-’ (mg/kg/day) 

0.001 6.57E-04 1.91E:-03 NA 4.50G02 NA NA 4.3E-02 100.0% 
1 Tab1 f NA I NA 1 1.3Ed2 1 lnanY? 1 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 29,1999 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent lncldental Dermal Tote1 Percent 
Ingestion Contact Risk Risk lngertlon Contact HI HI 

NA NA NA NA l.lE-01 4.3E-02 1.5E-01 100.0% 
NA NA NA NA l.lE-01 4.3E-02 14E-01 100.0% 



7ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 24, t998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
fXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW 

lfLEVANT EQUATION lnlake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentralion in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
, 

ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

. 

ATc=: 25.550 Averaging lime for carcinogenic exposures (days) 
‘ ATn =: 2,555 Averaging lime for noncarclnogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 4.6E-06 kg-soil/kg-v&/day 
:hronic Daily Intake = : 4.6E-07 kg-soil/kg-wtlday 



LISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATiON WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 24,199s 

HEMICAL 

luminum 
.rsenic 
lanadium 
:hromium 

Lifetime Cancer Reference Llktlme Percent Haiard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CS Intake Intake Factor Risk Risk Quotient 

(mgW (mglkglday) (mglkglday J (mglkglday)” (mglkglday) 
23767 l.lE-03 1 lE-02 NA 1 .OOE+OO NA NA l.lE-02 49.9% 

39 1 BE-07 l .BE-06 l.!SOE+OO 3.00E-04 2.7E-07 100.0% ROE-03 27.3% 
46 3 2 lE-06 2.1E-05 NA 7.00E-03 NA NA 3.OE-03 13.9% 
21.4 9.8E-07 9.8E-06 NA 500E-03 NA NA 2.OE-03 9.0% 

Total 2.7E-07 100.0% 2.2EQ2 100.0% 



3 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 
DATE: AUGUST 24,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW 

RELEVANT EQUATION- 
Absorbed Dose _ Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = 

CF = 
SA= 

AF = 
ABS = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in so/l (mglkg) 
1 OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact (cm2/event) 
0.2 Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

7 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging lime for noncarcinogenic exposures (days) 

9.2E-07 kg-soil/kg-wt/day 
92E-06 kg-soil/kg-v&/day 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 
DATE: AUGUST 24,1998 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Does Cancer Cancer Quottent Herard 

:HEMICAL CS ABS Intake Intake Factor Risk Rlrk Quotient 

WwW (unltless) (mglkglday) (mg/kg/day) (mg/kg/day)-’ (mgfkgfday) 
Juminum 23767 0001 2 18E-05 2.18E-04 NA 1 .OOE-01 NA NA 2.2E-03 11.2% 
rrsenic 39 0 032 1 14E-07 1 14E-06 3.66E+OO 1.23E-04 4.2E-07 100.0% 9.3E-03 47.7% 
‘anadium 46 3 0001 4.24E-08 4.24E-07 NA I.OOE-05 NA NA 6.1E-03 31.1% 
ihromium 21.4 0 001 1.96E-08 1.96E-07 NA 1 .OOE-04 NA NA 2.OE-03 10.1% 

TOW 4.28-07 1 OO.OY* 1 .BEQt 100.0% 



4 

USK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSUdES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 24,1998 

hemlcal 
luminum 
rsenic 
anadium 
hromium 
otal 

Lifetlme Cancer Rlsk I 
Incidental Dermal Total Percent 
Ingestion Contact Risk Risk 

NA NA NA NA 
2 ?E-07 4.2E-07 6.9E-07 100.0% 

NA NA NA NA 
NA NA NA NA 

2.7E-07 4.2E-07 6.9E-07 100.0% 

lncldental 
lngestlon 

l.lE-02 
6.OE-03 
3.OE-03 
2.OE-03 
2.2E-02 

Hazard Index 
Dermal I Total I Percent 

2.OE-03 1 3.gE-03 1 9.5% 
1.9E-02 1 4.1EQ2 1 100.0% 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES. 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION ln(ake = ??!!?g” y; EF xED 
x 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mgldsy) 

1 .OE-66 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarclnogenlc exposures (days) 

lnit Dose U 
Ll 
C 

ifetime Chronic Daily IntsC l. lE-06 kg-soil/kg-wtlday 
hronic Daily Intake = : 1.3E-05 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FfELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL -GRASS 

DATE: AUGUST 21,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dal Chronic Dal Slope Dose Cancer Cancer Quotleni Haiard 

ZHEMICAL CS Intake Intake Factor Risk Risk Quotieni 

(mglkg) (mglkglday) (mglkglday) mglkglday)’ (mglkglday) 
Vuminum 41600 4 6E-02 5 3E-01 NA 1 .OOE+OO NA NA 5.3E-01 57.1% 
4rsenic 46 5 3E-06 6.1 E-05 1.50E+OO 3.00E-04 7.gE-06 100.0% 2.OE-01 22.0% 
Janadium 63 7 7 OE-05 6.1E-04 NA I.OOE-03 NA NA 1.2E-01 12.5% 
Chromium 30 7 3.4E-05 3.9E-04 NA 5.00E-03 NA NA 7.9E-02 8.4% 

.nnnu 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATtON WHtTlNG FtELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL -GRASS 
DATE: AUGUST 21,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION- Absorbed Dose = 
Cs x CF x SAadj x AF x ABS x EF 

Where: cs = 
CF = 

SAadj = 
AF = 

ABS = 
EF = 
ED= 
ew= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Age-weighted skin surface available for contact (cm’-yr/kg) 
1 0 Soil to skin adherence factor (mg/cr?-event) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenlc exposures (days) 

Unit Dose 
Lifetime Chronic Daily lntd 1 .OE-05 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wbday 



b 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL -GRASS 
DATE: AUGUST 21,1999 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL - GRASS 
DATE: AUGUST 21,1998 

Lifetime Cancer Risk Hazard Index 
lncldental Dermal Total Percent IncIdental Dermal TOW Percent 

Chemical lngestlon Contact Rlek Rlsk fngestfon Contact HI HI 
Aluminum NA NA NA NA 53E-01 5.1E-02 5.6E-01 
Arsenic 

45.4% 
7.96-06 5 9E-06 1.4E-05 100.0% 2.OE-01 1.5E-01 3.6E-01 

Vanadium NA 
27.6% 

NA NA NA 1.2E-01 l.lE-01 2.3E-01 
Chromium NA 

17.7% 
NA NA NA 7.gE-02 3.6E-02 1.2E-01 

Total 
9.0% 

7.9E-06 &SE-06 lAE-06 100.0% _ 9.3E-01 . 3.6EQl - 1.3E+OO , 100.0% 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 26,1996 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUtATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW 

tELEVAN1 EQUATIONS ln,ake~ CsxIRxCFxFIxEFxED 

BWxAT 

WHERE, cs =: Mean concentration in soil (mg/kg) 
IR = : 200 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 

ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wt/day 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-wtiday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 26,1996 

Ljfetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Rlsk Risk Quotlent 

OwW (mglkglday) (mglkglday) (mglkgldayr’ (mg/kg/day) 
PH 2660 2.9E-03 3.4E-02 NA 3.00E-02 NA NA l.lEiOO 100.0% 

TOW NA NA l.lE+OO 1 00.0% 



tlSK ASSESSMENT SPREADSHEET -DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIOA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 251998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

!ELEVANT EQUATION AbsorbedDose = __----.- -- Bw-AT 
CsxCFxSAxAFxABSxEFrED 

Y 

Where cs=, Mean concentration in soil (mglkg) 
CF =. 1 .OE-06 Conversion factor (kglmg) 

SA=: 766 Skin surface available for contact (cm’/event) 

AF = : 1 .O Soil lo skin adherence factor (mglcm’) 
ABS=: Absorption factor (unitless) 

EF = : 350 Exposure frequency (events/year) 
* 

ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,190 Averaging time for noncarcinogenlc exposures (days) 

lnit Dose 
ifelime Chronic Daily Intake = f .OE-05 kg-soilikg-wVday 
:hronic Daily Intake = : 1.2E-04 kg-soil/kg-wUday 



I 1 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 26,1996 

1 

CHEMICAL 

TPH 

Llfetlme Cancer Reference Llfetlms Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hsterd 

ABS Intake Make Factor Rlsk Rlrk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

001 2.79E-04 3.26G03 NA 2.OOE-02 NA w 1.6E-01 100.0% 
Total NA NA 1.6E-w 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FlELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOlL 

DATE: JULY 28,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Haxard Index 
lncldental Dermal Total Percent Incidental Decal Total Percent 
Ingestion Contact Rlsk RlSk Contact HI Ingestion HI 

NA NA NA NA l.lE+oo 1.6E-01 1.3EtOO 100.0% 
NA NA NA NA l.lE+00 1.6E-01 1.3E*OO 1 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1999 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION 
lntake~C~~IRxCFwFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 200 Soil Ingestion Rate (mglday) 

CF=: 1 OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from conlaminaled source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-v&day 
>hronic Daily Intake = : 1.3E-05 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

:HEMICAL 

ron 

Lifetlme Cancer Reference Lifetime Percent Harsrd Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CS Intake lnta ke Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkgfdayr’ (mglkglday) 
24100 2.6E-02 3.1E-01 NA 3.OOE-01 NA NA 1 .OE+OO 100.0% 

Total NA NA 1 .OE+OO 100.0% 



?. 

7ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28.1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW 

IELEVANT EQUATION Absorbed Dose = - 
CsxCFxSAxAFxABSxEFxED 

BCAT 

Where. cs = : Mean concentralion in soil (mglkg) 
CF = : 1 OE-06 Conversion factor (kglmg) 
SA=: 766 Skin surface available for contact (cm2/event) 
AF = : 1 0 Soil to skin adherence factor (mg/cm2) 

ABS=: Absorption factor (unitless) 
EF = : 350 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 

.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

)nit Dose 
.ifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wtlday 
:hronic Daily Intake = : 1.2E-04 kg-soil/kg-wt/day 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

CHEMICAL 

Iron 

CS 

h#g) 
24100 

Llfetlme Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Rlsk Rlsk Quotient 
(unitless) (mglkglday) (mglkg/day) (mglkgfday)” (mglkglday) 

0.001 2.5X-04 2.95E-03 NA 4.50E-02 NA NA 6.6E-02 100.0% 
Total NA NA 6.6E-U lOO.OY. 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
lncldental Dermai Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk ingestion Contact HI HI 

NA NA NA NA 1 .OE+OO 6.6E-02 l.lE+OO 100.0% 
NA NA NA NA l.OE+OO WE-02 l.lE*OO 100.0% 

I 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 241998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
.SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: ,nlake=CsxIRxCFxFlxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging lime for noncarcinogenic exposures (days) 

nit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wUday 
hronic Daily Intake = : 4.3E-06 kg-soil/kg-wUday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 24,1999 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Risk Rlsk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
bminum 23767 2 9E-03 1 .OE-01 NA 1 .OOE+OO NA NA l.OE-01 49.9% 
,rsenic 39 4.6E-07 1.7E-05 1.50E+OO 3.00E-04 f.lE-Of 100.0% 5.6E-02 27.3% 
‘anadium 46 3 5 7E-06 2.OE-04 NA 7.00E-03 NA NA 2.8E-02 13.9% 
Lhromium 21.4 2.6E-06 9.1 E-05 NA 5.00E-03 NA NA l.BE-02 9.0% 

Total 7.1 EO7 100.0% 2.0E-W 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 
DATE: AUGUST 24,1999 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION. AbsorbedDose = 
CsxCFxSAxAFxABSxEFxED 
- ___- ----_ 

BWxAT 

Where: cs = : 
CF = : 

SA=: 
AF = : 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn-: 

Mean concentration in soil (me/kg) 
1 .OE-06 Conversion factor (kglmg) 

663 Age-weighted skin surface available for contact (cm*-y&g) 

0.2 Soil to skin adherence factor (mghn’avenl) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging lime for carcinogenic exposures (days) 
730 Averaging lime for noncarcinogenic exposures (days) 

hit Dose 
ifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wVday 
:hronic Daily Intake = : 4.3E-05 kg-soil/kg-wllday 



tISK ASSESSMENT SPREADSHEET - DIRECT OERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPQTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 
DATE: AUGUST 24,1990 

Lifetime Cancer Reference Llfetlmo Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotht Hazard 

:HEMICAL cs ABS Intake intake Factor Risk RI& Quotient 

(whd (unitless) (mglkglday) (mgfkglday) (mgfkgfday)” (mgfkglday) 
bluminum 23767 0001 2.69E-05 1 .OlE-03 NA 1 .OOE-01 NA NA 1 .OE-02 11.2% 
rrsenic 39 0 032 1.52E-07 530E-06 3.66E+OO 1.23E-04 5.!iE-Of 100.0% 4.3E-02 47.7% 
‘anadium 46 3 0.001 5 62E-06 1.97E-06 NA 7.ODE-05 NA NA 2.6E-02 31.1% 
Chromium 21.4 0.001 2.60E-06 9.10E-07 NA 1 .OOE-04 NA NA 9.1E-03 10.1% 

Total S.SE-07 100.0% B.OEQ2 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL - GRASS AREA 

DATE: AUGUST 24,199s 

Lifetime Cancer Risk Hazard Index 
Incidental Dermai Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk lngertlon Contact HI HI 
Aluminum NA NA NA NA 1 .OE-01 1 .OE-02 l.lE-01 36.0% 
Arsenic 7 lE-07 5 5E-07 1 3E-06 100.0% 5.6&02 4.3G02 9.9E-02 33.6% 
Vanadium NA NA NA NA 2.6E-02 2.6E-02 5.6E-02 19.2% 
Chromium NA NA NA NA l.BE-02 9.1E-03 2.7E-02 9.3% 
Total l.lE-07 6.6E-07 1.3E-06 100.0% 2.0E-01 B.OEQ2 2.BE.U 100.0% 



!lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 291996 

IAZARO INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION. intake= CsxiRxCFxFIxEFxED 
BWxAT 

WHERE: cs = : Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
Fi = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 

ATc=: 25,550 Averaging time for c&krogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wtlday 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

CHEMICAL 

TPH 

L 

CS 

(wW 
2660 

Llfetlme Cancer Reference Llfetlme Percent Hazard ’ Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor RI& Risk Quotient 

(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
3.2E-04 l.lE-02 fw 3.00E-02 NA NA 3.8E-01 100.0% 

Total NA NA 3.8E-01 t 100.0% 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 29,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

IELEVANT EQUATION A&o&& Dose = __ ---- -----__ Cs~CFxSAxAFxABSxEFxED 
BWxAT 

Where. cs=. Mean concentration in sail (mg/kg) 
CF = : 1 OE-06 Conversion factor (kglmg) 

SA=: 663 Skin surface available for contact (cm’/event) 

AF=: 0 2 Soil to skin adherence factor (mg/cm’) 
ABS=: Absorption factor (unitless) 

EF = : 234 Exposure frequency (events/year) 
ED=: Exposure duralion (years) 
BW=:’ Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 6.1 E-06 kg-soil/kg-wVday 
:hronic Daily Intake = : 4.3E-05 kg-soil/kg-wVday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
OATE: JULY 29,1999 

Llhtlme Cancer Reknnco Llktlmr Porcont Hazard Porcont 
Chronic Dally Chronic Dally Slop8 Dose Cancw C8ncer 

CHEMICAL 
Quotlant Humd 

cs ABS Intake Intake Factor Rlrk Risk Quotht 

OWW (unitless) (mglkgldry) (mglkgldry) (mgIkg/dryr’ (m@kg/dry) 
TPH 2660 0.01 1.62E-04 1.13E-03 NA 2.OOE-02 NA NA 5.7E-02 100.0% 

TOtrl NA 1 NA 6.7E-02 1 OO.OY* 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1998 

Chemical 
TPH 
Total 

Lifetime Cancer Risk Hazard Index 
incidental lmlnrl Total Psrcent lncldenfal Donna1 Total Percent 
lngestlon Contrct Risk RI& Ingestion Contact HI HI 

NA NA NA NA 3.0E-01 5.7E-02 4.4E01 100.0% 
NA NA NA NA ME91 6.7EQ2 4.4E-01 199.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION lnlake- CsxIRxCFxFIxEFxED -- 
BWxAT 

WHERE cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF = : 1 OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging lime for carcinogenic exposures (days) 
ATn = : 730 Averaging lime for noncarcinogenic exposures (days) 

nit Dose 
ifelime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wtlday 
hronic Daily Intake = : 4.3E-06 kg-soil/kg-w?/day 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 

DATE: JULY 29,1999 

ZHEMICAL 

ron 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

cs Intake Intake Factor Risk Rlsk Quotient 

WWW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
16623 2. IE-03 7.2E-02 NA 3.00E-01 NA NA 2.4E-01 100.0% 

T-.-l .I. .nn A., 



LISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 29,1999 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

IELEVANT EQUATION. 
CsxCFxSAxAFxAESxEFxED 

AbsorbedDose = l___l-__ 
BWxAT 

Where. cs = : Mean concenlration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kg/ma) 

SA=: 663 Skin surface available for contact (cm2/evenl) 

AF = : 0.2 Soil to skin adherence factor (mglcmq 
ABS=: Absorption factor (unitless) 

EF=: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 

.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake = 6.1E-06 kg-soil/kg-wtlday 
hronic Daily Intake = : 4.3E-05 kg-soil/kg-v&/day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL 
DATE: JULY 28,1999 

HEMICAL 

on 

CS 

OWW 
16623 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0001 l.O2E-04 7.15E-04 NA 4.50E-02 NA NA 1.6E-02 100.0% 
Total NA NA i.UE92 100.0% 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURkS 
MEDIA: SURFACE SOIL 

DATE: JULY 28,1999 

Chemical 
Iron 
Total 

Lifetime Cancer Riak Hazard Index 
incldental Dermal Total Percent lncldental Dermal Total Percent 
Ingestion Contact Risk Risk Con&t HI HI lngeetlon 

NA NA NA NA 2.4E-01 1.6E-02 2.6E-01 100.0% 
NA NA NA NA 2.4E-01 1 AE-02 2.6EQl 100.0% 



Rev. 1 
09127199 

SITE 32 

l A thick concrete layer prevents surface soil exposure and no ‘COPCs 
were found in subsurface soil; therefore, no risk calculations are 

n provided in this section. 

l Risk Calculations for the Hypothetical Future Conditions assuming 
removal of the concrete and asphalt pavement at Sites 30, 32, and 33 
are included in Appendix D9. 

R4708989 D3-437 CT0 0028 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (witless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-v&/day 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wtiday 



I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 28,1998 

CHEMICAL 

Arsenic 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
7.3 5.9E-08 4.1 E-06 150E+OO 3.00E-64 8.8E-08 100.0% 1.4E-02 100.0% 

Total 8.8E-08 100.0% 1.4E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY Z&l998 

-lAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET. 
fXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
JSSUMPTIONS ARE OUTLINED BELOW. 

iLEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: 
CF=: 
SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 

1 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&/day 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: JULY 28,1998 

:HEMICAL 

,rsenic 

cs 

bwM.t) 
7.3 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.032 2.25E-08 1.58E-06 3.66E+OO 1.23E-04 8.2E-08 100.0% 1.3E-02 100.0% 
Total 8.2B08 100.0% l..3E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: JULY 28,1998 

Chemical 
Arsenic 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 
8.8E-08 8.2E-08 1.7E-07 100.0% 1.4E-02 1.3E-02 2.7E-02 100.0% 
8.8E-08 8.2E-08 1.7E-07 100.0% 1.4E-02 1.3E-02 2.7E-02 100.0% 



LISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: SEPTEMBER 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 

SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT ECUATION: intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wtiday 
hronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: SEPTEMBER 9,1998 

:HEMICAL 

PH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

Owkt) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
7790 6.3E-05 4.4E-03 NA 3.00E-02 NA NA 1.5E-01 100.0% 

Total NA NA l.SE-81 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: SEPTEMBER 9,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm*/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm*) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose ; 
.ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 
DATE: SEPTEMBER 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OwW (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
TPH 7790 0.01 7.51E-06 5.26E-04 NA 2.OOE-02 NA NA 2.6E-02 100.0% 

Total NA NA 2.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SUBSURFACE SOIL 

DATE: SEPTEMBER 9,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total 

Chemical 
Percent 

Ingestion Contact Risk Risk Ingestion Contact HI 
TPH 

HI 
NA NA NA NA 1.5E-01 2.6E-02 1.7E-01 

Total 
100.0% 

NA NA NA NA 1.5E-81 2.8E-82 1.7E-01 100.0% 
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D.4.1 ALUMINUM 
-, 

D.4.1 .I Noncancer Toxicity 

Aluminum is not generally regarded as an industrial poison. Inhalation of finely divided powder has been. 

reported as a cause of pulmonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer’s 

disease. As with other metals, the powder and dust are the most dangerous forms (Sax and Lewis, 1989). 

Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum Idust is a 

respiratory and eye irritant. EPA presented an oral RfD of 1.00 mg/kg/day and an inhalation reference dose 

of 0.001 mg/kg/day (EPA, 1998). 

D.4.1.2 Carcinogenic@ 

Data were not located regarding the carcinogenicity of aluminum to humans. No oral or inhalation cancer 

slope factor is available for aluminum. 

D.4.2 ANTIMONY 

Antimony enters the environment during the mining and processing of its ores and other related 

compounds. Small amounts of antimony are also released into the environment by incinerators and coal 

burning power plants. Antimony will strongly adhere to soil which contains iron, manganese, or aluminum. 

Antimony was used for medicinal purposes to treat people infected with parasites. However, chronic 

exposure can cause eye, skin, and lung irritation, as well as heart problems, vomiting and diarrhea. The 

oral RfD, based on an oral drinking water study in rats, showed changes in glucose and cholesterol 

metabolism. Antimony has not been evaluated by the USEPA for evidence of human carcinogenic 

potential (ATSDR, 1991; EPA, 1993a). 

D.4.3 ARSENIC 

D.4.3.1 Pharmacokinetics 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et al. 

1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle size and 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, followed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic has 
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a longer half-life in the blood of rats, compared with other animals and humans, because of firm binding to 

the hemoglobin in erythrocytes. 

- 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 3) 

and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence. 

(Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to form 

mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of animals or humans. 

Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to inorganic arsenic. 

Excretion of organic or inorganic arsenic is largely via the urine, but considerable species variation exists. 

Continuously exposed humans appear to excrete 60 to 70 percent of their daily intake of arsenate or arsenite 

via the urine. 

D.4.3.2 Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg (approximately 50 to 140 mg arsenic: lshinishi et 

al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin lesions, 

disturbed heart function, and neurological effects. The only noncancer effects in humans clearly attributable 

to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed by studies of - 

several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; Tseng et al. 

1968; EPA 1998). Similar effects were observed in persons exposed to high levels of arsenic in water in 

Utah and the northern part of Mexico (Cebrian et al. 1983; Southwick et al. 1983). Occupational 

(predominantly inhalation) exposure is also associated with neurological deficits, anemia, and cardiovascular 

effects (Ishinishi et al. 1986) but concomitant exposure to other chemicals cannot be ruled out. The EPA 

(1998) derived an RfD of 3.OE-04 mgikg-day for chronic oral exposure, based on an NOAEL of 0.8 mg/kg- 

day for skin lesions from the Chinese data. The principal target organ for arsenic appears to be the skin. 

The nervous system and cardiovascular systems appear to be less significant target organs. Inorganic 

arsenic may be an essential nutrient, exerting beneficial effects on growth, health, and feed conversion 

efficiency (Underwood 1977). 

D-4.3.3 Carcinogenic@ 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased risk of 

lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a population 

residing near a pesticide manufacturing plant (EPA 1998). Oral exposure to high levels in well water is 

associated with increased risk of skin cancer (Tseng 1977; EPA 1998). Extensive animal testing with 

various forms of arsenic given by many routes of exposure to several species, however, has not 
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demonstrated the carcinogenicity of arsenic (International Agency for Research on Cancer [IARC:] 1980). 

The EPA (1997) classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen), and 

recommends an oral unit risk of 0.00005 mg/L in drinking water, based on the incidence of skin cancer in the 

Tseng (1977) study. The EPA (1998) notes that the uncertainties associated with the oral unit risk are 

considerably less than those for most carcinogens, so that .the unit risk might be reduced an order of 

magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the incidence 

of lung cancer in occupationally exposed men (EPA 1998). The current oral slope factor for arseinic is 1.5 

(mg/kg-day)-’ and the inhalation slope factor is 15.1 (mg/kg-day)’ (EPA 1998). 

D.4.4 BENZO(A)ANTHRACENE 

D.4.4.1 Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time (EPA 1998). 

D.4.4.2 Carcinogenic@ 

Benzo[a]anthracene has a weight of evidence classification of B2, a probable human carcinogen. The 

classification was based on sufficient data from animal bioassays. Benzo[a]anthracene produced tumors 

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical 

application. Benzo[a]anthracene produced mutations in bacteria and in mammalian cells, and 

transformed mammalian cells in culture. 

Although there are no human data that specifically link exposure to benzo[a]anthracene to human1 cancers, 

benzo[a]anthracene is a component of mixtures that have been associated with human cancer. These 

include coal tar, soot, coke oven emissions and cigarette smoke (U.S. EPA, 1984, 1990; IARC, 1984; Lee et 

al., 1976; Brockhaus and Tomingas, 1976). 

Benzo[a]anthracene administration caused an increase in the incidence of tumors by gavage (Klein, 1963); 

dermal application (IARC, 1973); and both subcutaneous injection (Steiner and Faulk, 1951; Steiner and 

Edgecomb, 1952) and intraperitoneal injection (Wislocki et al., 1986) assays. A group of male imice was 

exposed to gavage solutions containing 3% benzo[a]anthracene for 5 weeks. There was an increased 

incidence of pulmonary adenomas and hepatomas. 
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Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella 

typhimurium. Benzo[a]anthracene produced positive results in an assay for mutations in Drosophila 

,_ 

melongaster (Fahmy and Fahmy, 1973). 

The currently used Oral Slope Factor (CSF) for Benzo[a]anthracene is 7.3E-01 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day 

(USEPA Region III Risk-Based Concentration Table, 4/l/98). 

The inhalation CSF is not available. 

D.4.5 BENZO(A)PYRENE (BAP) 

D.4.5.1 Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 

1969; Vainich et al. 1976). Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, but 

primarily to tissues high in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et al. 

1970a). 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important 

detoxification pathways. 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located 

(EPA 1979b). Excretion occurred mainly via the feces, probably largely due to biliary secretion (Schlede et 

al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

0.4.5.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 
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D.4.5.3 Carcinogenic@ 

The PAHs are ubiquitous, being released to the environment from, anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of v.irtually all laboratory species tested by all routes of exposure. .Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994) the carcinogenicky cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity 

of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic 

compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of which would be 

expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of the mujtagenicity 

of coke oven emissions and cigarette smoke. Coal tar, which contains a mixture of many PAHs, has a long 

history of use in the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of-evidence 

groups was based largely on the results of animal studies with large doses of purified compound (EPA 

1994). Frequently, unnatural routes of exposure, including implants of the test chemical in beesiwax and 

trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or 

intraperitoneal injection, were used. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene were classified in 

Group B2 (probable human carcinogens). 

The EPA (1998) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were 

available for the other PAHs in Group B2. The EPA (1980) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were needed. 

Human data specifically linking benzo(a)pyrene (BAP) to a carcinogenic effect are lacking. There are, 

however, multiple animal studies in many species demonstrating BAP to be carcinogenic following 

administration by numerous routes. In addition, BAP has produced positive results in numerous genotoxicity 

assays. 
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The data for animal carcinogenicily were sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated BAP administration has been associated with increased incidences 

of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet studies include 

forestomach, squamous cell papillomas, and carcinomas (Neal and Rigdon 1967). 

Benzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and mammalian 

cell assay systems (EPA 1991 a). 

The oral slope factor presented in the Region III Risk-Based Concentration Table is 7.3E+O per mglkglday 

The cancer slope factor for inhalation is not available. 

D.4.6 BENZO(B)FLUORANTHENE 

D.4.6.1 Noncancer Toxicity 

Little information is available on benzo(b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

D.4.6.2 Carcinogenicity 

The EPA (1997) has classified benzo(b)fluoranthene in cancer weight-of-evidence Group B2 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 

humans) based on lung tumors in mice. The currently used Oral Slope Factor (CSF) for 

benzo(b)fluoranthene is 7.3E-01 per (mg/kg)/day which is extrapolated from the CSF for Benzo[a]pyrene 

(BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day (USEPA Region III Risk-Based Concentration Table, 

411198). 

0.4.7 BENZO(K)FLUORANTHENE 

D.4.7.1 Noncancer Toxicity 

Little information is available on benzo(k)fluoranthene. However, based on the similarities of the chemical 

structures, most properties should be similar to benzo(a)pyrene. 
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0.4.7.2 Carcinogenicity 

The EPA (1997) has classified benzo(k)fluoranthene in cancer weight-of-evidence Group 82 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 

humans) based on lung tumors in mice. The currently used Oral Slope Factor (CSF) for 

benzo(k)fluoranthene is 7.3E-02 per (mg/kg)/day which is extrapolated from the CSF for Benzo[a]pyrene 

(BaP), i.e., 0.01 x 7.3 (BaP) = 7.3E-02 per (mg/kg)/day (USEPA Region III Risk-Based Concentration Table, 

411198). 

D.4.8 CHROMIUM 

D.4.8.1 Noncancer Toxicity 

In nature, chromium (Ill) predominates over chromium (VI) (Lang&d and Norseth 1986). Little chromium (VI) 

exists in biological materials, except shortly after exposure, because reduction to chromium (1111) occurs 

rapidly. Chromium (III) is considered a nutritionally essential trace element and is considerably less toxic 

than chromium (VI). No effects were observed in rats consuming 5% chromium (Ill)/kg/day in the diet for 

over two years (EPA 1997). The NOEL of 5% Cr,O, was the basis for a verified chronic oral RfD 1 of 

mglkglday (EPA 1997). The same NOEL and an uncertainty factor of 1000 were the basis for a provisional 

subchronic oral RfD of 1 mg/kg/day (EPA 1997). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hernorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (VI) /kg/day in a one-year drinking water study in 

rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.005 mg/kg/day for chronic oral 

exposure (EPA 1998). The same NOAEL and an uncertainty factor of 100 were the basis of a provisional 

subchronic oral RfD of 0.02 mg/kg/day (EPA 1997). 

Occupational (inhalation and dermal) exposure to chromium (Ill) compounds induced dermatitis (ACGIH 

1991). Similar exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the 

upper respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly 

kidney effects. Inhalation RfC values were not located. 

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ for 

repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation lexposure 

include the skin and respiratory tract. 
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D.4.8.2 Carcinogenic@ 

Data were not located regarding the carcinogenicity of chromium (Ill). The EPA (1998) classifies chromium 

(VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of 

increased risk of lung cancer in occupational studies of workers in chromate production or the chrome 

pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An 

inhalation unit risk of 0.012 per mg/m3, equivalent to 41 per mg/kg/day, assuming humans inhale 20 m3/day 

and weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 

D.4.9 CHRYSENE 

D.4.9.1 Noncancer Toxicity 

Chrysene is absorbed by the oral route of exposure. Absorption may also occur following dermal exposure. 

Data are not available to determine whether chrysene is absorbed via the lungs. Absorbed chrysene is 

distributed to several tissues, i.e., it was found in all five tissues in a study reported in 1983. It is 

accumulated preferentially in the adipose and mammary tissue. 

There is no information on other toxic effects of chrysene in human and laboratory animals following 

inhalation, oral, and dermal exposures (ATSDR 1987, draft). 

D.4.9.2 Carcinogenic@ 

The EPA (1997) has classified chrysene in cancer weight-of-evidence Group 82 (Probable Human 

Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) 

based on tumors and malignant lymphoma in mice and chromosomal abnormalities in hamsters. The 

currently used Oral Slope Factor (CSF) for chrysene is 7.3E-03 per (mglkg)lday which is extrapolated from 

the CSF for Benzo(a)pyrene (BaP), i.e., 0.001 x 7.3 (BaP) = 7.3E:03 per (mg/kg)lday (USEPA Region Ill 

Risk-Based Concentration Table, 4/l/98). 

D.4.10 DIBENZO(A, H)ANTHRACENE 

D.4.10.1 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available. 
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D.4.10.2 Carcinogenic@ 

Classification - B2; probable human carcinogen 

The EPA (1997) has classified dibenzo(a,h)anthracene in cancer weight-of-evidence group B2 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals). Based on carcinomas in mice 

following oral or dermal exposure and injection site tumors in several species following subcutaneous or 

intramuscular administration. Dibenzo(a,h)anthracene has induced DNA damage and gene mutations in 

bacteria as well as gene mutations and transformation in several types of mammalian cell cultures. 

Although there are no human data that specifically link exposure to dibenzo(a,h)anthracene with human 

cancers, dibenzo(a)anthracene is a component of mixtures that have been associated with human cancer. 

These include coal tar, soot, coke oven-emissions and cigarette smoke (EPA, 1984, 1990; IARC, 1984). 

Dibenzo(a,h)anthracene has been shown to be carcinogenic when administered to mice by the oral route 

(Snell and Stewart, 1962, 1963) in a water-olive oil emulsion. Mice developed pulmonary adenomas, 

pulmonary carcinomas, and mammary carcinomas. 

Dibenzo(a,h)anthracene has produced positive results in bacterial DNA damage and mutagenicity assays 

and in mammalian cell DNA damage, mutagenicity and cell transformation assays. 

The currently used Oral Slope Factor (CSF) for Dibenzo(a,h)anthracene is 7.3E+OO per (mglkg)/day which is 

extrapolated from the CSF for Benzo[a]pyrene, i.e., 1.0 x 7.3 (BaP) = 7.3 per (mg/kg)/day) (USEPA Region 

III Risk-Based Concentration Table, 4/l/98). 

The inhalation Cancer Slope Factor for dibenzo(a,h)anthracene is not available. 

D.4.11 DIELDRIN 

D.4.11.1 Noncancer Toxicity 

The EPA (1998) derived an RfD of 5 x lo5 mglkglday for chronic oral exposure based on a NOAEL of 0.005 

mg/kg/day for liver lesions in a two-year rat feeding study (Walker et al., 1969) with an uncertainty factor of 

100. The LOAEL was identified as 0.05 mg/kg/day. 
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At the end of two years the rats had increased liver weights and histopathological examinations revealed 

liver parenchymal cell changes. These hepatic lesions were considered to..be characteristic of exposure to 

an organochlorine insecticide. 

- 

The chronic inhalation RfC is not available at this time. 

D.4.11.2 Carcinogenicity 

EPA (1997) classifies dieldrin in cancer weight-of-evidence 82. Dieldrin is carcinogenic in seven strains of 

mice when administered orally. Dieldrin is structurally related to compounds (aldrin, chlordane, heptachlor, 

heptachlor epoxide, and chlorendic acid) which produce tumors in rodents. 

Human carcinogenicity d&a are considered inadequate. Two studies of workers exposed to aldrin and to 

dieldrin reported no increased incidence of cancer. Both studies were limited in their ability to detect an 

excess of cancer deaths. 

Animal carcinogenicity data were sufficient. Dieldrin has been shown to be carcinogenic in various strains of 

mice of both sexes. At different dose levels the effects range from benign liver tumors, to hepatocarcinomas 

with transplantation confirmation, to pulmonary metastases. 

Supporting data for carcinogenicty include genotoxicity tests. Dieldrin causes chromosomal aberrations in 

mouse cells (Markaryan, 1966; Majumdar et al., 1976) and in human lymphoblastoid cells (Trepanier et al., 

1977), mutation in Chinese hamster cells (Ahmed et al., 1977) and unscheduled DNA synthesis in rat 

(Probst et al., 1981) and human cells (Rocchi et al., 1980). 

EPA (1998) reports an Oral Slope Factor of 1.6E+l per (mg/kg)/day based on a diet study in mice which 

produced liver carcinomas. 

This inhalation cancer slope factor of 16 per mglkglday was calculated from the oral slope factor. 

D-4.1 2 INDENO(1,2,3XD)PYRENE 

D.4.12.1 Noncancer Toxicity 

The chronic oral RfD and chronic inhalation RfC are not available. 
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D.4.12.2 Carcinogenic@ 

EPA classifies indeno(l,2,3cd)pyrene as cancer weight-of-evidence B2, probable human carcinogen, based 

on sufficient data from animal bioassays. Indeno(l,2,3cd)pyrene produced tumors in mice following lung 

implants, subcutaneous injection and dermal exposure. Indeno(l,2,3cd)pyrene tested positive in bacterial 

gene mutation assays. 

Although there are no human data that specifically link exposure to indeno(l,2,3-cd)pyrene to human 

cancers, indeno(l,2,3-cd)pyrene is a component of mixtures that have been associated with human cancer. 

These include coal tar, soot, coke oven emissions and cigarette smoke (EPA, 1984, 1990; IARC, 

1984). 

In animal carcinogen bioassays indeno(l,2,3-cd)pyrene exposure resulted in .increased incidences of 

epidermoid carcinomas in a lung implantation study ( Deutsch-Wenzel et al., 1983) injection site sarcomas 

in a subcutaneous injection assay (Lacassagne et al., 1963) and skin tumors in dermal application studies 

(Hoffman and Wynder, 1966; Rice et al., 1985a, 1986). 

Supporting data for carcinogenicity includes genotoxicity studies. Indeno(l,2,3-cd)pyrene produced positive 

results in mutation assays in Salmonella typhimurium strains (LaVoie et al., 1979; Hermann et al., 1980; 

Rice et al., 1985b). 

The currently used Oral Slope Factor (CSF) for indeno(l,2,3cd)pyrene is 7.3E-01 per (mg/kg)/da;y which is 

extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day 

(USEPA Region III Risk-Based Concentration Table, 4/l/98). 

An inhalation cancer slope factor is not available. 

D.4.13 IRON 

D-4.13.1 Noncancer Toxicity 

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison by the 

intraperitoneal route. The inhalation of large amounts of iron dust may result in iron pneumoconiosis or 

arc welders lung. Chronic exposure to excess levels of iron (>50-100 mg Iron/day) can result in 

pathological deposition of iron in tissues. The target organs are the pancreas and liver (Sax and Lewis, 

1989). 
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Iron compounds are of varying toxicity. Iron oxides are a potential risk in all industrial settings. In general, _ 

ferrous compounds are more toxic than ferric compounds. Acute exposure to excessive levels of ferrous 

compounds can cause liver and kidney damage, altered respiratory rates, and convulsions (Sax and 

Lewis, 1989). An oral RfD of 0.3 mg/kg/day has been published for iron by the USEPA (1998). No 

inhalation Rid has been found for iron. 

D.4.13.2 Carcinogenicity 

Some iron compounds are suspected human carcinogens. Iron dust is an environmental neoplastigen, 

and an increased incidence of lung cancer has been associated with exposure to iron dust. Iron oxide is 

an experimental tumorigen and a suspected human carcinogen (Sax and Lewis, 1989). USEPA has not 

published oral or inhalation slope factors for iron. 

D.4.14 MANGANESE 

D.4.14.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA 1994). Humans exposed 

to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (II16 

committed suicide), and other neurologic effects. The elderly appeared to be more sensitive than children. 

Oral treatment of laboratory rodents induced biochemical changes in the brain, but rodents did not exhibit the 

neurological signs exhibited by humans. Occupational exposure to high concentrations in air induced a 

generally typical spectrum of neurological effects, and increased incidence of pneumonia (ACGIH 1986). 

- 

A chronic oral RfD of 0.02 mglkg-day has been made available for manganese for the ingestion of nonfoods 

(EPA Region Ill, 1998). Also, a chronic oral RfD of 0.14 mglkg-day has recently been made available for the 

ingestion of manganese in food (EPA Region Ill, 1998). The EPA (1997) presented a verified chronic 

inhalation RfC of 0.00005 mg/m3 based on an LOAEL of 0.15 mg/m3 for respiratory symptoms and 

psychomotor disturbances in occupationally exposed humans and an uncertainty factor of 1000. The EPA 

(1992b) presented the same value as a subchronic inhalation RfC. The inhalation RfC is equivalent to 

0.0090143 mglkglday, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory 

tract are target organs of inhalation exposure to manganese. 

D-4.14.2 Carcinogenic@ 

The EPA (1997) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived for Group D chemicals. 

Existing studies are inadequate to assess the carcinogenicity of manganese. 
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D.4.15 POLYCHLORINATED BIPHENYLS (AROCLOR -1260) 
F--- 

Aroclor@ 1260 is a polychlorinated biphenyl (PCB) mixture containing approximately 38% C,,H,CI,, 41% 

C,2H3C17, 8% C,,H,CI,, and 12% C,,H& with an average chlorine content of 60% (USAF 1989). PCBs 

are inert, thermally and physically stable, and have dielectric properties. In the environment, the behavior. 

of PCB mixtures is directly correlated to the degree of chlorination. Aroclor@ is strongly sorbed to soil and 

remains immobile when leached with water; however, the mixture is highly mobile in the presence of 

organic solvents (USAF 1989). PCBs are resistant to chemical degradation by oxidation or htydrolysis. 

However, biodegradation, especially of lower chlorinated PCBs, can occur (USAF 1989). PCBs have high 

bioconcentration factors and, due to lipophilicity, especially of highly chlorinated congeners, tend to 

accumulate in the fat of fish, birds, mammals, and humans (ATSDR 1995). The use of PCBs in the 

United States was limited to closed systems in 1974, and in February 1977, the U.S. Environmental 

Protection Agency (EPA) issued final regulations prohibiting PCB discharge into waterways (EPA 1977). 

D.4.15.1 Pharmacokinetics 

PCBs are absorbed after oral, inhalation, or dermal exposure and are stored in adipose tissue. The 

location of the chlorine atoms on the phenyl rings is an important factor in PCB metabolism and (excretion. 

The major route of PCB excretion is in the urine and feces; however, of more importance is elimination in 

human milk. Metabolites are predominately found in urine and bile, while small amounts of parent 

compound are found in the feces. Biliary excretion appears to be the source of fecal excretion (ATSDR 

1995). 

D.4.15.2 Noncancer Toxicity 

Accidental human poisonings and data from occupational exposure to PCBs suggest initial dermal and 

mucosal disturbances followed by systemic effects that may manifest themselves several years post- 

exposure. Initial effects are enlargement and hypersecretion of the Meibomian gland of the eye, swelling 

of the eyelids, pigmentation of the fingernails and mucous membranes, fatigue, and nausea. These 

effects were followed by hyperkeratosis, darkening of the skin, acneform eruptions, edema of the arms 

and legs, neurological symptoms, such as headache and limb numbness, and liver disturbance (USAF 

1989). 

,- 

Hepatotoxicity is a prominent effect of PCBs, including Aroclop 1260, that has been well characterized 

(EPA 1996a). Effects include hepatic microsomal enzyme induction, increased serum levels of liver- 

related enzymes (indicative of hepatocellular damage), liver enlargement, lipid deposition, fibrosis, and 
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necrosis. Chloracne and immune function disorders have been observed in humans and several animal 

species after PCB exposure. Reproductive and developmental effects, including low-birth weight, and 

decreased gestational time, and decreased reproductive capacity, have been observed in human and 

animal species. No reference dose (RfD) or reference concentrations (RfC) have been verified for 

Aroclor@ 1260. 

_- 

Target organs for PCBs include the skin, liver, fetus, and neonate. 

D.4.15.3 Carcinogenicity 

Data are suggestive but not conclusive concerning the carcinogenic&y of PCBs in humans. The EPA has 

not determined a weight-of-evidence classification or slope factor for Aroclor@ 1260 specifically. However, 

hepatocellular carcinomas in three strains of rats and two strains of mice have led the EPA (1996b) to 

classify PCBs as group B2, probable human carcinogen. The carcinogenicity slope factor (q,“) for oral 

exposure to PCBs is 7.7 (mg/kg/day)-’ based on an increase of hepatocellular tumors in female Sprague- 

Dawley rats treated with Aroclof 1260. A drinking water unit risk of 2.2E-4 (g/L)-’ for PCBs was 

calculated based on the q,* (EPA 1996b). 

The EPA (1996a) has published an oral slope factor of 2.0 (mglkg/day)-’ for upper bound estimates for all 

PCBs (except Aroclor -1016) based on the linear extrapolation from LEDlOs (95% lower bounds on EDIO, 

the estimated dose associated with 10% increased incidence of cancer). The EPA has also published a 

central-estimate slope factor of 1 .O (mg/kg/day)” for PCBs, also derived from ED1 OS. 

‘- 

D.4.16 VANADIUM 

D.4.16.1 Noncancer Toxicity 

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1986) probably because 

little vanadium is absorbed from the GI tract. Effects in humans exposed by inhalation include upper and 

lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was 

derived from an NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl sulfate and an 

uncertainty factor of 100 (EPA 1997). A target organ could not be identified for oral exposure. The 

respiratory tract is the target organ for inhalation exposure. 

D.4.16.2 Carcinogenicity 

No information was located regarding the carcinogenicity of vanadium. 
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APPENDIX D5 

CARCINOGENIC HAZARD CALCULATIONS 
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TABLE D5-IA 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

(Scenario Timeframe: Current/Future 11 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Trespasser 
Receptor Aae: Older Child 

!xposure Chemical 
Route of Potential 

Concern 

igestion Dieldrin 0.044 

Aluminum 21500 

Arsenic 5.5 

Chromium 42.7 

Vanadium 34 

rermal Dieldrin 0.044 

Aluminum 21500 

Arsenic 5.5 

Chromium 42.7 

IVanadium 34 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

mgb 
w/kg 
m!Ykg 
w/kg 
mglkg 
w/kg 
mglkg 
mg/kg 
mdb 
w/kg 

EPC 
Selected 
for Risk 

Calculation (1) 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

EPC - Exposure Point Concentrations 

2 
mgiig - miliigram per kiiogram 

8 
mglkglday - milligram per kilogram per day 

8 
NA - not applicable 

2 

Intake 
(Cancer) 

1.72G09 

8.41 E-04 

2.15E-07 
1.67E-06 

1.33E-06 
7.85E-10 

3.84E-05 

3.14E-07 

7.62E-08 

6.07E-08 

Intake 
(Cancer) 

Units 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

- 

Cancer Slops 
Factor 

1.60E-01 

NA 

1.50E+OO 
NA 

NA 

3.20E+Ol 

NA 

3.66E+OO 

NA 

NA 

Cancer Slope 
Factor Units 

(mg/kg/day)-’ 

(mg/kg/day)-’ 
(m$kg/day)s’ 

(mg/kg/day)s’ 

(mglkglday)’ 

(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mg/kglday)-’ 

(mglkgldayf 
(mg/kg/day)*’ 

Cancer 
Risk 

2.76E-08 

NA 

3.23E-07 

NA 

NA 

2.51 E-08 

NA 

I. 15E-06 
NA 

NA 
1.52E-06 



TABLE D5 - IS 
CALCULATIONOFCANCERHAZARDS- CENTRALTENDENCYEXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Trespasser 
Receptor Age: Older Child 

ixposure Chemical 
Route of Potential 

Concern 

rgestion Dieldrin 

Medium 
EPC 

Value 

0.014 

11161 

2.34 

12.8 

19 

Medium 
EPC 
Units 

Route Route 
EPC EPC 

Value Units 

EPC 
Selected 
for Risk 

Calculation (1) 

mglkg mglkg 
Aluminum wh mglkg 
Arsenic mdkg mgh 
Chromium mglkg mgk3 

w/kg mg/kg 
0.014 mg/kg w/h.! 
11161 mg/kg mgh 
2.34 w/b mglkg 
12.8 wh mglkg 
19 mglkg ms.dkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 

a 
mglkglday - milligram per kilogram per day 

6 NA - not applicable 
a ol 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

5.48E-11 

4.37E-05 

9.16E-09 

5.01 E-08 

7.44E-08 

5.00E-11 

3.98E-06 

2.67E-08 

4.57E-09 
6.78E-09 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Cancer Slope Cancer Slope 
Factor Factor Units 

1.61 E+Ol (mg/kg/day)“ 

NA (mglkglday)“ 

150E+OO (m$kg/day)” 
NA (mglkg/day)“ 

NA (mg/kg/day)“ 
5.00E-05 (mglkglday)’ 

1 .OOE+OO (mg/kg/day)-’ 

3.00E-04 (mglkglday)’ 

5.00E-03 (mg/kg/day)-’ 
7.00E-03 (mg/kg/day)-’ 

Cancer 
Risk 

8.77E-10 

NA 

1.37E-08 

NA 

NA 
1.6OE-09 

NA 

9.78E-08 

NA 
NA 

1.14E-07 



Fi 
G M 2.21 E-09 

M l.O8E-03 

M 2.77E-07 

M 2.15E-06 

!! 1.71E-06 M 

igestion Dieldrin 0.044 wlkg 
Aluminum 21500 Wkg 
Arsenic 5.5 wlkg 
Chromium 42.7 mg/kg 
Vanadium 34 mg/kg 

bermal Dieldrin 0.044 w&4 
Aluminum 21500 mgh 
Arsenic 5.5 w/kg 
Chromium 42.7 mgb 
Vanadium 34 mdkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
-“/I,.. ,,,y,liy - milligiem per kilGgi%E 

7 mglkglday - milligram per kilogram per day 

8 
NA - not applicable 

!ci 

M 1.27E-09 

M 6.22E-05 

M 5.09E-07 
M 1.24E-07 

11 9.84E-08 M 

TABLE D5 - 2A 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

:xposure Chemical Medium Medium 
Route of Potential EPC EPC 

Concern Value Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

:ancer Slope 
Factor 

1.60E+ol 

NA 

1.50E+OO 

NA 

NA 

3.20E+Ol 

NA 

3.66E+OO 

NA 
NA 

Cancer Slope 
Factor Units 

Cancer 
Risk 

/ 
(mglkglday)“ 354E-08 

NA 

4.15E-07 

NA 

NA 

(mglkglday)“ 

(mglkglday)’ 

(InglWday)” 
(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mglkglday)“ 

(mg/kg/day)“ 

(mg/kg/day)’ 

4.07E-08 

NA 

1.86E-06 

NA 



- 

xposure 
Route 

F1 
b lgestion mglkg 

mg/kg 
mglkg 
w/b 
w&ii m&i 

ermal w/kg 
mg/kg 
wit/kg 
Wkg 
m!Ykg mdkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 

EPC - Exposure Point Concentrations 

7 mg/kg - milligram per kilogram 
9 
8 

mglkglday - milligram per kilogram per day 

22 
NA - not applicable 

Dieldrin 

Wuminum 

Arsenic 

Chromium 

vanadium 

Dieldrin 

4luminum 

4rsenic 

Chromium 

vanadium 

0.014 

11161 

2.34 

12.8 

19 

0.014 

11161 

2.34 

12.8 

19 

M 

M 

M 

M 
M 

M 

M 

M 

M 
M 

TABLE D5 - 28 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium Route Route 
EPC EPC EPC 
Units Value Units 

EPC 
Selected 
for Risk 

Calculation (I: 

Intake 
(Cancer) 

1.23F-10 

9.83E-05 

2.06E-08 

l.l3E-07 

1.67E-07 

2.47E-11 

1.97E-06 

1.32E-08 

2.25E-09 

3.35E-09 

Intake 
(Cancer) 

Units 

mglkglday 1.60E+Ol (mglkglday)’ 
mglkglday NA (mglkglday)’ 

mglkglday 1.5OE+OO (mglkglday)’ 
mglkgiday NA (mg/kg/day)-’ 

mglkglday NA (mg/kg/day)-’ 

mglkglday 3.20E+Ol (mglkglday)“ 

mglkglday NA (mg/kg/day)“ 

mglkglday 3.66E+OO (mg/kg/day)’ 

mglkglday NA (mg/kg/day)-’ 

mglkglday NA (mg/kg/day)-’ 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

1.97E-09 

NA 

3.09E-08 

NA 

NA 

7.89E-10 

NA 

4.83E-08 

NA 

NA 
8.19E-08 



TABLE D6 - 3A 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

EPORT FO SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Occupational Worker 
IReceptor Age: Adult II 

fxposure Chemical 
Route of Potential 

Concern 

I 
0.044 

21500 
5.5 

42.7 
34 

igestion Dieldrin wlkg Wkg 
Aluminum wlkg mglkg 
Arsenic w/kg wdkg 
Chromium w/kg w/kg 

mglkg mg/kg 
0.044 m@kg w&i 

Aluminum 21500 w#g mcW 
Arsenic 5.5 Wkg mcVkg 
Chromium 42.7 mg/kg mg/kg 
Vanadium 34 mgh - Wkg - 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Medium 
EPC 

Value 
EPC 
Units 

Route Route 
EPC EPC 

Value Units 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

M 7.69E-09 
M 3.76E-03 
M 9.61 E-07 
M 7.46E-06 
M 5.94E-06 
M 3.54E-09 
M 1.73E-04 
M 1.41 E-06 

M 3.43E-07 
M 2.73E-07 

Intake 
(Cancer) 

Units 

mglkglday 1.60E+01 (mglkglday)’ 
mglkglday NA (mglkglday)’ 
mglkglday 1.50E+OO (mglkglday)” 
mglkglday NA (mg/kg/day)-’ 
mglkglday NA (mg/kg/day)-’ 
mglkglday 3.20E+Ol (mglkgiday)’ 
mglkglday NA (mglkglday)’ 
mglkglday 3.66E+OO (mglkglday)’ 
mglkglday NA (mg/kg/day)-’ 
mglkglday NA (mglkglday)“ 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.23E-07 
NA 

1.44E-06 
NA 
NA 

l.l3E-07 
NA 

5.18E-06 

NA 
NA 

6.86E-06 



TABLE D5 - 38 
CALCULATIONOFCANCERHAZARDS-CENTRALTENDENCYEXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

IScenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Occupational Worker 
Receptor Age: Adult 

ixposure Chemical Medium 
Route of Potential EPC 

Concern Value 

lgestion Dieldrin 0.014 

Aluminum 11161 

Arsenic 2.34 

Chromium 12.8 
Vanadium 19 _ 

lermal Dieldrin 0.014 
Aluminum 11161 
Arsenic 2.34 

Chromium 12.8 
Vanadium 19 

Medium 
EPC 
Units 

Wkg 
w#g 
w#g 
m!-iVkg 
mg/kg 
ms.dkg 
Wkg 
mgh 
mdkg 
w/kg - 

- 

Route 
EPC 

Value 

Route 
EPC 
Units 

mgh 
f-w/kg 
mg/kg 
mgh 
mg/kg 
f-w/kg 
mg/kg 
Wkg 
mg@ 
wdkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 

r: 
mglkglday - milligram per kilogram per day 

0 NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (1) 

M 

M 

M 
M 
M 
M 
M 
M 

M 
M 

Intake 

I 

Intake 

I 

Cancer Slope 
(Cancer) (Cancer) Factor 

Units I I 
8.81 E-10 
7.02E-04 

1.47E-07 

8.05E-07 
1.20E-06 
8.10E-11 
6.46E-06 

4.33E-08 
7.41 E-09 
l.lOE-08 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

1.60E+01 

NA 
1.50E+OO 

NA 

NA 
3.20E+Ol 

NA 
3.66E+OO 

NA 
NA 

Cancer Slope Cancer 
Factor Units Risk 

(mglkg/day)-’ 1.41 E-08 

(mglkglday)’ NA 

(mglkglday)’ 2.21 E-07 
(mglkglday)’ NA 

(mglkglday)’ NA 
(mglkglday)“ 159E-07 

(mglkglday)“ NA 
~mg~Wday)~’ NA 

r3YGzm- 



TABLE D5 - 4 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 3 
NAS WHITING FItiLD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Site Maintenance Worker 
Receptor Age: Adult 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



F? 
&I 

TABLE D5 - 5 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Construction Worker 
IReceptor Age: Adult 

ixposure Chemical 
Route of Potential 

Concern 

lgestion IDieldrin 0.044 w/kg mg/kg 
I Aluminum 21500 w/kg mglkg 
I Arsenic 5.5 mg/kg f-%/kg 
I Chromium 42.7 mg/kg w&it 

34 mg/kg mg/kg 
0.044 mglkg mg/kg 

Aluminum 21500 f-w/kg mg/kg 
Arsenic 5.5 mg/b w/kg 
Chromium 42.7 w/kg mg/kg 

IVanadium 34 w/kg mg/kg - 
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 
EPC 
Units 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 

s 
mglkglday - milligram per kilogram per day 

8 
NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (1) 

M 
M 

M 

M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) I 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) I Factor I Factor Units Risk 

3.54E-10 

I .73E-04 

4.43E-08 

3.44E-07 
2.74E-07 
4.24E-11 

2.07E-06 
1.70E-08 
4.12E-09 
3.28E-09 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

I .60E+Ol 

NA 

I .50E+OO 

NA 
NA 

3.20E+Ol 
NA 

3.66E+OO 

NA 
NA 

(mglkglday)’ 

(mglkglday)’ 

‘(mglkglday)’ 

(mglkglday)’ 

(mglkglday)’ 
(mglkglday)“ 

(mg/kg/day)‘! 
(mg/kg/day)-’ 
(mg/kg/day)-’ 
(mglkglday)’ 

5.67E-OE 

NA 

6.64E-Of 

NA 
NA 

1.36E-OE 
NA 

6.21 E-OE 
NA 
NA 

1.36E-07 
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TABLE D5 - 6B 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/ Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Resident 
Receptor Aae: Adult/Child 

!xposure Chemical 
Route of Potential 

Concern 

lgestion Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

Iermal Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

Medium 
EPC 

Value 

0.014 
11161 
2.34 
12.8 
19 

0.014 
11161 
2.34 
12.8 
19 

Mediun Route Route 
EPC EPC EPC 
Units Value Units 

w/kg 
&!/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
mglkg 
mdkg 
mg&i 
w/kg 

EPC 
Selected 
for Risk 

Calculation (I: 

M 
M 
M 
M 
M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

2 NA - not applicable 
8 
E m 

- 
!I 1 

- 

Intake 
(Cancer) 

2.3E-09 
.NA 

3.9E-07 
NA 
NA 

3.OE-10 
NA 

1.6E-07 
NA 
NA > 

Intake 
(Cancer) 

Units 

mglkglday 1.60E*01 
mglkglday NA 
mglkglday 1.50E+OO 
mglkglday NA 
mglkglday NA 
mglkglday 3.20E+Ol 
mglkglday NA 
mglkglday 3.66E+OO 
mglkglday NA 
mglkglday NA 

Zancer Slope 
Factor 

Cancer Slope 
Factor Units 

3 
(mglkglday)’ 
(mg/kg/day)“ 
(mglkglday)“ 
(mg/kg/day)-’ 
(mg/kg/day)-’ 
(mglkglday)-’ 
(mg/kg/day)-’ 
(mg/kg/day)-’ 
(mglkglday)’ 

Cancer 
Risk 

3.70E-08 
NA 

5.90E-07 
NA 
NA 

9.50E-09 
NA 

5.80E-07 
NA 
NA 

1.22E-06 
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E 
2 
8 TABLE 05 - 8A 
z CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 
[Receptor Age: Older Child 

d 

rgestion Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

Iermal Dieldrin 0.085 - 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

Intake 
(Cancer) 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 
for Risk 

Calculation (1) 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

Intake 
(Cancer) 

Units 

5.32E-08 

NA 

2.23G07 
NA 

(mg/kg/day)-’ 

(mglkglday)“ 

(mglkglday)“ 

(mg/kg/day)-’ 
(mglkglday)’ 

(mg/kg/day)-’ 

(mglkglday)“ 
(mg/kg/day)-’ 

3.33E-09 

7.41 E-04 

1.49E-07 

1.05E-06 
1.52E-09 

3.38E-05 
2.17E-07 

4.80E-08 

mg/kg 
mg/kg 
mg/kg 
w/kg 
mg/kg 
mglkg 
w/kg 
mdkg - 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 

mglkglday 

mglkglday 

1.60E+Ol 

NA 

150E+OO 

NA 

3.20E+Ol 

NA 

3.66E+OO 

NA 

4.85E-08 

NA 

7.94E-07 
NA 

l.l2E-06 
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 

2 mg/kg/day - milligram per kilogram per day 
0 
6 

NA - not applicable 

iii 



TABLE D5 - 88 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 4 
Receptor Population: Trespasser 
Receptor Age: Older Child 

Exposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Risk 
Calculation (1) 

ngestion Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 

Vanadium 26.9 

Iermal Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

Intake I Intake I Cancer Slope Cancer Slope I I Cancer 
(Cancer) (Cancer) 

Units 
Factor Factor Units Risk 

3.33E-10 

7.41 E-05 

1.49E-08 

1.05E-07 

3.03E-10 

6.75E-06 

434E-08 
9.60E-09 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mg/kg/day 
mglkglday 

1.60E+Ol (mglkg/day)-’ 5.32E-09 
NA (mglkglday)’ NA 

1.50E+OO (mglkglday)’ 2.23E-08 

NA (mglkglday)’ NA 
3.20E+Ol (mglkglday)’ 9.71 E-09 

NA (mglkglday)w’ NA 
3.66E+OO (mg/kglday)-’ s 1.59E-07 

NA OWWdW’ NA 
Ii 1.96E-07 



% 2 8 TABLE 05 - QA 
3 CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 4 
Receptor Population: Trespasser 
Receptor Age: Adult 

Exposure Chemical 
Route of Potential LL Concern 

0.085 

18920 

3.8 

26.9 

mg/kg 
w/kg 
mg/kg 
w/kg 

0.085 mg/kg 
18920 wit/kg 

3.8 mglkg 

1 IVanadium 26.9 w/kg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 

11 IArsenic 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route Route 
EPC EPC 

Value Units 

- 
I 

EPC 
Selected 
for Risk 

Calculation (1) 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 

2 
8 

mglkglday - milligram per kilogram per day 

8 
NA - not applicable 

E 

Intake 
(Cancer) 

4.28E-09 mglkglday 

9.52E-04 mglkglday 

1.91 E-07 mglkglday 

1.35E-06 mglkglday 

2.46E-09 mglkglday 

5.47E-05 mglkglday 

3.52E-07 mglkglday 
7.78E-08 mglkglday 

Intake 
(Cancer) 

Units 

lancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.60E+Ol (mglkglday)“ 

NA (mg/kglday)-’ 

1.50E+OO (mg/kg/day)-’ 

NA 1 (mg/kglday)-’ 

3.20E+Ol (mglkglday)“ 

NA (mglkglday)’ 

3.66E+OO (mglkglday)“ 
NA 1 (mglkglday)’ 

6.84E-08 

NA 

2.87G07 

NA 

7.87E-08 

NA 

1.29E-06 

NA 
1.72E-06 



E ;f Es TABLE D5 - QB 
3 CALCULATIONOFCANCERHAZARDS-CENTRALTENDENCYEXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 4 
Receptor Population: Trespasser 
Receptor Age: Adult 

ixposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Risk 
Calculation (1) 

rgestion Dieldrin 0.085 
Aluminum 18920 

Arsenic 3.8 

M 

M 

M 

bermal 

Vanadium 26.9 

Dieldrin 0.085 
mglkg 

t-w/kg 

M 

M 

Aluminum 18920 

Arsenic 3.8 

Vanadium 26.9 

mg/kg 

m/Q 

mdkg 

mglkg 

w/kg 
mdkg 

M 

M 

M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mgiicgiday - miiiigram per kiiogram per day 
NA - not applicable 

Intake 

I 

Intake 
(Cancer) (Cancer) 

Units 

7.49E-10 mglkglday 1.60E+Ol (mglkglday)’ 1.20E-08 

1.67E-04 
3.35E-08 

mglkglday NA 

1.50E+OO 
NA 

(mglkglday)’ 

mglkglday (mg/kg/day)-’ 
2.37E-07 mglkglday (mglkglday)’ 
1.50E-10 mglkglday 3.20E+Ol (mglkglday)’ 

mglkglday NA (mglkglday)-’ 

mglkglday 3.66E+OO (mglkglday)’ 
4.74E-09 1 mglkglday NA 1 OwlWday)-’ NA 

NA 

5.02E-08 

NA 

4.79E-09 
3.33E-06 

2.146-08 
NA 

7.84E-08 

1 1.45E-07 



I(Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 4 
Receptor Population: Occupational Worker 
IReceptor Age: Adult 

3; 

TABLE D5 - IOA 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

xposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units for Risk Units 
Calculation (1) 

gestion Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

ermal Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

1.49E-08 

3:31 E-03 
6.64E-07 
4.70E-06 
6.83E-09 
1.52E-04 
9.77E-07 
2.16E-07 

mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkgiday 
mglkglday 
mglkglday 
mglkglday 

1.60E+Ol (mglkglday)“ 2.38E-07 
NA (mg/kglday)-’ NA 

1.50E+OO (mglkglday)’ 9.96E-07 
NA (mg/kglday)-’ NA 

3.20E+Ol ’ (mglkglday)’ 2.19E-07 
NA (mglkglday)’ NA 

3.66E+OO (mglkglday)’ 3.58E-06 
NA OwWdW“ NA 

(1) Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation. 
11 503E-06 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

0 
d 

NA - not applicable 



TABLE 05 - IOB 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Occupational Worker 

ixposure Chemical 
Route of Potential 

Concern 

igestion Dieldrin 
Aluminum 

Arsenic 

Vanadium 

t 

bermal Dieldrin 
Aluminum 
Arsenic 
Vanadium 

Medium 
EPC 

Value 

0.085 

18920 

3.8 

26.9 
0.085 
18920 

3.8 
26.9 ’ 

Medium Route Route EPC 
EPC EPC EPC Selected 
Units Value Units for Risk 

j mg,kg / Calcul;n (1) mglkg 1 

w-dkg mglkg M 

mg/kg w/kg M 

mglkg w/kg M 

w/kg w/kg M 

w/kg mglkg M 

w/kg t-%W M 

mg/kg w/kg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

Intake 
(Cancer) 

5.35E-09 
I. 19E-03 
2.39E-07 

1.69E-06 
4.92E-10 
l.O9E-05 
7.04E-08 
1.56G08 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

Zancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.60E+Ol (mglkglday)’ 8.55E-08 
NA (mglkglday)“ NA 

1.50E+OO (mglkglday)’ 3.59E-07 
NA (mglkglday)’ NA 

3.20E+Ol (mglkglday)’ 1.57E-08 
NA (mglkglday)“ NA 

3.66E+OO (mglkglday)’ 2.58E-07 



TABLE D5 - 11 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Site Maintenance Worker 

Zxposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Risk 

I I I Calculation (1) 

ngestion Dieldrin 

Aluminum 

Arsenic 

Vanadium 

Iermal Dieldrin 

Aluminum 

Arsenic 

0.085 

18920 

3.8 

26.9 

0.085 

18920 - 

3.8 

mg/kg M 

mg/kg M 

mg/Q M 

w/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 
NA - not applicable 

Intake 
(Cancer) 

1.60E+ol 

NA 

1.50E+OO 

NA 

1.23E-09 

2.74E-05 

1.76E-07 

3.89E-08 

Cancer Slope Cancer Slope 
Factor Units 

Cancer 
Risk 

1.43E-08 

NA 

5.98E-08 

NA 

3.94E-08 

NA 

644E-07 

NA 
7.57E-97_ 



if 
2 
% TABLE D5 - 12 
m lfl CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

EPORT FO SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

[Scenario Timeframe: Current/Future 

0 

Lc 

I I I I 
Cancer 

Risk 

ixposure Chemical Medium ‘Mediun 
Route of Potential EPC EPC 

Concern Value Units 

Route 
EPC 

Route 
EPC 
Units 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Cancer Slope 
Factor Units 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

160E+Ol 

NA 
150E+OO 

NA 
3.20E+Ol 

NA 
3.66E+OO 

NA 

6.84E-10 rgestion (mglkglday)’ 

(mg/kg/day)-’ 

(mglkg/day)-’ 
(mglkglday)’ 
(mglkglday)“ 
(mglkglday)’ 
(mglkg/day)-’ 
(mg/kg/day)-’ 

0.085 wVkg 
18920 Wkg 

3.8 mgh 
26.9 mgh 

0.085 mglkg 
18920 mgh 

3.8 wlkg 

mgh-! 
mgh 
mg@ 
mgh 
m@kg 
mdkg 
Wkg 
mdkg - 

l.O9E-08 

NA 

4.59E-08 
NA 

2.62E-09 

NA 
4.29E-08 

NA 
l.O2E-07 

1.52E-04 
3.06E-08 

2.17E-07 
8.20E-I I 
1.82E-06 
l.l7E-08 
2.59E-09 

Iermai 

26.9 mg/kg 1 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg!kg!day - ,mi!!igra,m per kilogram pei day 

s NA - not applicable 
0 6 w 03 



TABLE D5 - 13A 
SITE 4 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Resident 
IlReceptor Age: Adult/Child 

ixposure Chemical 
Route of Potential 

Medium 
EPC 

Concern Value 

igestion Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 

Vanadium 26.9 

lermal Dieldrin 0.085 

Aluminum 18920 

Arsenic 3.8 
Vanadium 26.9 

nediun Route 
EPC EPC 
Units Value 

- 
w/kg 

w/kg 

w/kg 
w/kg 

w/kg 

mgh 

w/kg 
w/kg - - 

Route 
EPC 
Units 

EPC 
Selected 
for Risk 

Calculation (1) 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 
(Cancer) 

1.3E-07 
NA 

5.9E-06 
NA 

3.22E-08 

NA 

4.56E-06 
NA 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 
mglkglday 

mglkgiday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

- ( 
I 

f - 

Zancer Slope Cancer Slope 
Factor Factor Units 

1.60E+Ol (mg/kg/day)’ 

NA (mg/kg/day)-’ 

1.50E+OO .(mg/kg/day)-’ 

NA @g/kg/day)-’ 
3.20E+Ol (mg/kg/day)“ 

NA (mglkglday)’ 

3.66E+OO (mg/kg/day):’ 
NA (mg/kg/day)“ 

Cancer 
Risk 

2.14E-06 
NA 

8.90E-06 
NA 

l.O3E-06 
NA 

1.67E-05 
NA 

2.88E-05 

EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



$ 
8 

TABLE D5 - 138 

i? 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Resident 
IReceptor Age: Adult/Child 

Route 

Ingestion Dieldrin r Aluminum 
Arsenic 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

Route 
EPC 
Units 

0.085 w/kg mglkg 
18920 w/kg f-w/kg 

3.8 mg/kg w/kg 
26.9 w/kg mglkg 
0.085 w/kg mg/kg 
18920 mg/kg wit/kg 

3.8 w/kg w/kg 
mglkg 26.9 mglkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC 
Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

I .5E-08 
NA 

6.4E-07 

mglkglday 
mglkglday 
mglkglday 

Cancer Slope 
Factor 

1.60E+Ol~~ 
NA 

1.50E+OO 
NA 

3.20E+Ol 
NA 

3.66E+OO 
NA 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



TABLE 05 - 14 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Subsurface Soil - (2 to 22 feet) 
Exposure Point: Site 4 
Receptor Population: Construction Worker 
Receotor Aae: Adult 

Ixposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 
Concern Value Units Value Units 

- 
‘gestion Benzo(a)anthracene 1.9 w/kg 

Benzo(a)pyrene 1.1 w/kg 
Benzo(b)fluoranthene 1.2 wit/kg 
Benzo(k)fluoranthene 0.59 w/kg 
Chrysene 0.94 n?Ykg 
Dibenzo(a,h)anthracene 0.23 mg/kg 
Indeno(l,2,3cd)pyrene 0.12 mg/kg 
Arsenic 6.4 mg/b 

ermal Benzo(a)anthracene 1.9 w/kg 
Benzo(a)pyrene 1.1 mg&t 
Benzo(b)fluoranthene 1.2 mg/kg 
Benzo(k)fluoranthene 0.59 w/kg 
Chrysene 0.94 w/kg 

PC - Exp Dibenzo(a,h)anthracene 0.23 mg/kg 
g/kg - ml Indeno(l,2,3-cd)pyrene 0.12 mglkg 
g/kg/day Arsenic 6.4 Wkg 
A - not applicable 

- 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

2 
EPC - Exposure Point Concentrations 

8 
mg/kg - milligram per kilogram 

8 
mglkglday - milligram per kilogram per day 

b-4 
NA - not applicable 

w/kg 
m&t - 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

M 1.53E-08 mglkglday 7.30E-01 (mglkglday)’ 
M 8.86E-09 mglkglday 7.30E+OO (mglkglday)” 
M 9.66E-09 mglkglday 7.30E-01 (mglkglday)’ 
M 4.75E-09 mglkglday 7.30E-02 (mglkglday)” 
M 7.57E-09 mglkglday 7.30E-03 (mglkglday)’ 
M 1.85E-09 mg/kg/day 7.30E+OO (mglkglday)” 
M 9.66E-10 mglkglday 7.30E-01 (mg/kg/day)-’ 
M 515E-08 mglkglday I .50E+OO (&g/kg/day).’ 
M I .83E-09 mglkglday NA (mglkglday)“ 
M I .06E-09 mglkglday NA (mglkglday)’ 
M l.l6E-09 mglkglday NA (mglkglday)” 
M 569E-10 mglkglday NA (mg/kg/day)-’ 
M 9.07E-10 mglkglday NA (mglkglday)’ 
M 2.22E-10 mglkglday NA (mg/kg/day)-’ 
M l.l6E-10 mglkglday NA (mg/kg/day)-’ 
M 1.98E-08 mglkglday 3.66 (mg/kg/day)-’ 

l.l2E-06 
6.47E-08 
7.05E-09 
3.47E-IC 
5.52E-11 
1.35E-06 
7.05E-IC 
7.73E-O@ 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.23E-08 
- 
2.47E-07 
- 



IlScenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Subsurface Soil (2 to 15’) 
Exposure Point: Site 4 
Receptor Population: Construction Worker 
/Receptor Age: Adult I 

% 
2 
2 

TABLE 5 - 15 

CD CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Medium Route 
EPC EPC 
Units Value 

Route EPC Intake Intake Cancer Slope Cancer Slope Cancer 
EPC Selected (Cancer) (Cancer) Factor Factor Units Risk 
Units for Risk Units 

Calculation (1) 

fz I Ingestion Arsenic 6.4 mgh mglkg M 515E-08 mglkglday I .50E+00 
z 

(mglkgldayY’ 1 7.73E-08 
Dermal Arsenic 6.4 mglkg mglkg M 1.98E-08 mglkglday 3.66E+OO hwWday)“ 1 7.23~-08 ‘. 

11 1.50E-07 
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



TABLE Db - 16A 
CALCULATION OF CANCER HAZARDS -REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Trespasser 
Receotor Aoe: Older Child 

xposure 
Route 

Chemical 
of Potential 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Chrysene 
Dibenzo(a,h)anlhracene 

Indeno(l.2.3cd)pyrene 

Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Manganese 

Vanadium 

ermal Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)tluoranhene 

Dibenzo(a.h)anthracene 

Indeno(l.2.3cd)pyrene 

Medium 
EPC 

Value 

1.9 

1.9 

2.1 
1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

65 

160 

42.2 

1.9 

1.Q 

2.1 
1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

65 
42.2 

Medium 
EPC 
Units 

“‘QkQ 

‘“QkQ 
mQkQ 

mQkQ 

mQ&Q 

mQkQ 

mQkQ 

mQkQ 

“‘Q&Q 

mQkQ 

=‘QkQ 

“‘Q&Q 

mg/kg 

mQkQ 

mQkQ 

mQ&Q 

mQkQ 
mQkQ 

mQkQ 

mQkQ 

mQ&Q 

maw 

mQ&Q 

mQkQ 

Route 
EPC 

Value 

(1) Medium-Speck% (M) or Route-Specific (R) EPC selected for risk calculation 

EPC - Exposure Point Concentrations 
mg/kQ - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

Route 
EPC 
Units 

mQkQ 

“‘QRQ 

mQ&Q 

msnce 

“‘Q”kQ 

mQ&Q 

‘“Q&Q 

“‘QkQ 

mQkQ 

mQ&Q 

mQhQ 

mQkQ 

!!!I!!% 
mQhQ 

“‘Q&Q 

mQkQ 

“‘QkQ 

““Q’=Q 

mQkQ 
mQkQ 

mQkQ 

“‘Q&Q 

“‘Q&Q 

mQ&Q 

EPC 
Selected 
for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

?.44E-00 

7&E-08 

8.22E-08 
6.65s06 

6.22E-08 

7.83E-09 
6.26E-08 

2.35E-06 

1.14E-03 

1.37E-07 

2.64E-06 

7.05E-06 

i .BSE-06 

3.39E-08 

3.3QE-06 

3.75E-08 

3.03E-08 

3.75E-08 

3.57E-09 

2.85E-08 

l.O7E-06 

5.19E05 

2.00&07 

l.l6E-07 

7.53E-08 

Intake 
(Cancer) 

Units 

mgikglday 
mQ/kQ/day 

mglkglday 

mg/kQ/day 

mglkglday 

mQ/kQ/day 

mg/kQ/day 

mg/kQ/day 

mQ/kg/day 

mglkglday 

mglkglday 

mQ/kQ/day 

mQ/kg/day 

mQlkQ/day 

mQ/kQ/day 

mQlkg/day 

mQhQ/day 

WkQ/dW 

wW/day 

mgkQ/daY 
mQlkQ/day 

mQlkQ/day 

mQ/kQ/day 

wWday 
mglkglday 

:ancer Slopr 
Factor 

7.3OE-01 

7.30E+OO 

7.30&01 

7.30E-02 

7.30E-03 

7.3OE+OO 

7.3OE-01 

Z.OOE+OO 

NA 

1 .!ToE+w 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

2.22E+OO 

NA 
3.66E+OO 

NA 
NA 

Cancer Slope 
Factor Units 

hQfiQldW)” 
(mQIkQ/day).’ 

W&aldaY)~’ 
(mglkglday).’ 

WdWdW” 
(mQ/kQ/day)-’ 

(mglkglday).’ 

OWWdd 
(mg/kQ/day)-’ 

(mQ/kQ/day)-’ 

(mQlkQ/day)+’ 

(mQlkQ/day).’ 

jmQ/kQ/day)e’ 

(mQlkQ/day)” 

(mQ/kQ/day)” 

(mg/kQ/day)-’ 

(mQ/kg/day)” 

memeldav)” 
(mQ/kQ/day)” 

(mQ/kQ/day)-’ 

(mQ/kQ/day)” 

(Wl~QW’)-’ 
(mQ/kQ/day)-’ 

(mQ/kQ/day)~’ 

mQ~Q/daY)” 

Cancer 
Risk 

5.43E-08 
5.43E-07 

B.OOE-06 

4.86E-09 

B.OOE-10 

5.71 E-08 

4.57G08 

4.70G08 

NA 

2.05E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.38E-08 
NA 

731E-07 
NA 

NA 
7Y?7zir 

i 



TABLE 05 - 16B 
CALCULATION OF CANCER HAZARDS -CENTRAL TENDENCY EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Trespasser 
Recentor Aae: older Child 

- 
1.65 malka 
1.75 make 

nzo(b)fluoranthene 2.05 m9&9 
nzo(k)fluoranthene 1.6 mak9 

1.9 ma&t 
ibenro(a,h)anlhracene 0.1265 Maya 
deno(l.2.3cd)pyrene 1.5 mark0 

0.6 Maya 
17390 mark0 

2.8 mark9 
40.725 m9k9 

36 Maya 
1.65 maha 
1.75 mom9 

nzo(b)fluoranthene 2.05 malka 
nzo(k)fiuoranthene 1.6 mark0 

1.9 maRa 
0.1265 mafia 

1.5 mark0 
0.6 m9ka 

17380 malka 
2.6 ma/k9 

40.725 malka 
36 

- ma/k9 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

- 
malka 

m9fka 

mgk9 

m9rka 

mark9 

maka 

ma/k9 

make 

Maya 

mak9 

Maya 

mg/kg 

ma/kg 

manta 

ma/k0 

ma/k0 

mark0 

mark0 

ma/k0 

marka 

mark9 

mark9 

m9fia 
mark9 

(1) Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mgrkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (I) 

Intake 
(Cancer) 

6.46E-09 

6.65E-09 

6.02E-tlQ 

6.26E-09 

7.44G09 

5.09E-10 

5.67E-09 

2.35E-09 

6.61805 

l.lOE-08 

1.59E-07 

1.41E-07 

569E-09 

8.24~~09 

7.32G09 

5.71~~OQ 

6.76E-09 

464E-10 

5.35E-09 

2.14E-09 

6.21~~06 

3.20E-08 

1.45E-08 

I .26E-08 

Intake 
(Cancer) 

Units 

mglkglday 

mgikglday 

m9Wday 
mgrlrglday 

mg~olday 

fWwJday 

me/kaldw 

ma~aldey 
mgikalday 

mpncoldey 

maWdey 
mgrlrglday 

mgikglday 

maW~ay 

mg/kolday 

malkaldey 

ma/kalday 
mglkglday 

mgrkglday 

mgrkglday 

mglkglday 

-- , 
maMW 
mgrlrglday 

:ancer Slop 
Factor 

7.X&01 

7.3OE+OO 

7.3KlE-01 

7.3OB02 

7.3OE-03 

7.3OE+OO 

7.3OE-01 

2.OOE+00 

NA 

1 SOE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22E+OO 

NA 

S.BBE+OO 

NA 
NA 

Cancer Slope 
Factor Units 

(mglkglday)’ 

(mglkglday)-’ 

@a WdW 

Owkglday~” 
(mgrkglday)” 

(malkalday)’ 

(marlra7day)’ 

(malkaldey)~’ 

(maWdeY)’ 

OWWWY’ 

(mglkaldw1’ 

(malkalday)~’ 

(markalday)’ 

(mglkolday)’ 

Ww~akW~’ 
(mglkglday)’ 

(mglkglday)” 

(mglkglday) 

(mgJcglday)” 

(mg/kglday)” 

(mglkglday)“ 

o’wkwdaY)~’ 

(ma~aAW~’ 
(mglkglday)-’ 

Cancer 
Risk 

4.71E-09 

5.OOE-08 

5.86E-09 

457E-10 

543E-11 

3.71E-09 
4.29~~09 

4.70E-09 
NA 

1.64fZ-08 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.75E-09 
NA 

l.l7E-07 
NA 

NA 
TTzz7 



TABLE D5 - 17A 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

of Potential 
Concern 

-- 
1.9 ma/kg 

I Benzo(a)pyrene 1.9 w&t 
Benzo(b)fluoranthene 2.1 ma/kg 

1.7 mwka 
Chrysene 2.1 ma/k9 
Dibenzo(a,h)anthracene 0.2 mWka 
Indeno(l,2,3cd)pyrene 1.6 wtlkg 
Aroclor-1260 0.6 malk9 
Aluminum 29100 malka 
Arsenic 3.5 w/kg 
Chromium 65 ma/k9 
Vanadium 42.2 llJ@ 

termal Benzo(a)anthracene 1.9 ma/kg 
Benzo(a)pyrene 1.9 mwka 
Benzo(b)fluoranthene 2.1 mWkg 
Benzo(k)fluoranthene 1.7 malka 
Chrysene 2.1 wlka 
Dibenzo(a.h)anthracene 0.2 malka 
Indeno(l,2,3cd)pyrene 1.6 ma/kg 
Aroclor-1260 0.6 m9lka 
Aluminum 29100 ma/kg 

3.5 ma/k9 
65 mWkg 

42.2 m!J& -- 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg -milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

- 
malka 

mWk9 

ma&I 

Wka 

malk9 

mWka 

malka 

Wka 

m9lka 

Wka 

mWk0 
itJ@ 

ma/kg 

malk9 

maNI 

malka 

w/kg 

malka 

Wk9 

malka 

ma/kg 

ma/kg 

Wka 
m 

- 

Medium 
EPC 

Value 

Mediun 
EPC 
Units 

Route Route 
EPC EPC 

Value Units 

EPC 
Selected 
for Risk 

Zalculation (1) 

Intake 
(Cancer) 

956E-08 

9.56E-08 

1 .II6E-07 

8.55E-08 

1 .B6E-07 

l.OlE-08 

8.05E-06 

3.02E-08 

1.46E-03 

1.76E-07 

3.27G06 

2.12E-06 

5.50E-08 

550E-08 

6.08G08 

4.92E-08 

6.08E-08 

5.79E-09 

4.63E-08 

1.74G08 

6.42E-05 

3.24E-07 

1.86E-07 

1.22E-07 

Intake 
(Cancer) 

Units 

mglkglday 

mtWda!d 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

ma/kg/day 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

ma/kg/day 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkgtday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday + 

:ancar Slope 
Factor 

7.39E-01 

7.30EtOtl 

7.30E-01 

7.30E.02 

7.30E.g3 

7.3OE+W 

7.30E-01 

2.BOE+OO 

NA 

1.59E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22E+OO 

NA 

3.66EtOO 

NA 

NA - 

Cancer Slope 
Factor Units 

a 

(mglkglday)’ 

(mglkglday).’ 

(mglkglday)“ 

(mglkglday)“ 

(mglkg/day)’ 

(mglkglday)’ 

(ma/kg/day)-’ 

(mglkglday)” 

(mglkglday)” 

(mglkglday).’ 

(mglkglday)” 

(mglkglday)” 

OWWdaY)~’ 
(mglkglday)” 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)” 

(mglkglday)” 

(ma/kg/day)’ 

(mglkglday)’ 

Cancer 
Risk 

- 
6.98E-08 

6.98E-07 

7.7lE-06 

6.24809 

7.71E-10 

7.35B08 

588E-08 

6.04E-08 

.NA 
2.64E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.85E-08 

NA 

l.lQE-06 

NA 

NA - 
2.53E-08 

i 



TABLE D5 - 178 
CALCULATIONOFCANCERHAZARDS-CENTRALTENDENCYEXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

of Potential 

gestion Benzo(a)anthracene 

Benzo(a)pyrene 

Eenzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenro(a,h)anlhracene 

Indeno(1 ,Z&cd)pyrene 

Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Vanadium 

emtal Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(l.2.3cd)pyrene 

Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Vanadium 

Medium Medium 
EPC EPC 

Value Units 

1.65 

1.75 

2.05 

1.6 

1.9 

0.13 

1.5 

0.6 

17390 

2.6 

40.7 

36 

1.65 

1.75 

2.05 

1.6 

1.9 

0.13 

1.5 

0.6 

17390 

2.6 

40.7 

36 

- - 
mglkg mgM 

mglkg Wkg 

fw#kg w/kg 

mglkg wht 

mg’kg mo’b 

wlkg w/kg 

mW?c! mdkg 

m/kg Wk3 

mglkg w/kg 

mtM! mdb 

mmg Wkg 

mgh m 

w’kg mgh 

mglkg mg’kg 

mSkg wh 

wINI Wkg 

mgh w&t 

w/kg mgh 

mg’kg Wkg 

mgh m!Ykg 

w/kg w/kg 

mgka mglkg 

mglkg wdkg 

Jet!- m 

- 

Route 
EPC 
Value 

- 

Route 
EPC 
Units 

(I) p&&um.Specific OJ\ nr rA-wh~Cna*i(ir IO\ CD)P s&c&! for ;isk &c&tiofi, - ,..., I. .._“.” “y”“‘a,” \‘., LI ” 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

1.45808 

154E-06 

1.61E-06 

1.41 E-06 

1.67E-06 

1.14E09 

1.32G06 

526E-09 

153E-04 

2.47~~06 

3.56E-07 

3.17E-07 

2.9lB09 

3.06E-09 

3.6lE09 

2.62B09 

3.35E-09 

2.29810 

264E-09 

l.O6E-09 

3.06E-06 

156E-06 

7.17E-09 

6.34G09 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgWdaY 
mglkglday 

mg/kg/day 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkplday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

mg/kglday 

mglkglday 

mglkglday 

mglkglday 

:ancer Slops 
Factor 

- 
7.30E-01 

73OE+OO 

7.30E-01 

7.30&02 

7.3aE-03 

7.30rz+OO 

7.30E-01 

2.OOE+OO 

NA 

1.50E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22EtOO 

NA 

366E+W 

NA 

NA 

Cancer Slope 
Factor Un6s 

0.l 

(mg/kg/day)” 

(mg/kg/day)-’ 

(mglkglday)’ 

(mglkglday)’ 

(mglkglday)” 

(mg WdayF’ 
(mglkglday)’ 

(mglkglday)’ 

(mglkglday)” 

(mglkgldayr’ 

(mglkglday)” 

(mglkglday)’ 

(mglkglday)’ 

(mglkglday)’ 

(mg/kg/day)’ 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)’ 

(mglkglday).’ 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)“ 
(mglkglday)” 

Cancer 
Risk 

- 
1 g6E-06 

l.l3E-07 

1.32&06 

1.03E-09 

1.22E-10 

8.36E-09 

9.64E-09 

l.O6E-06 

NA 

3.70E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.35E-09 

NA 

5.76&06 

NA 

NA 
2.63E-07 



TABLE D5 - 16A 
CALCULATION OF CANCER HAZARDS -REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHlTlNG FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Occupational Worker 

-- 

ixposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium Route Route 
EPC EPC EPC 
Units Value Units 

‘gestion Benzo(e)anthracene 1.9 
- 
w/kg 

Benzo(a)pyrene 1.9 w&I 
Benzo(b)fluoranthene 2.1 n-v&I 
Benzo(k)fluoranthene 1.7 w/kg 
Chrysene 2.1 mglkg 
Dibenzo(a,h)anthracene 0.2 w/kg 
Indeno(l,2,lcd)pyrene 1.6 Wkg 
Am&r-l 269 0.6 fw’ks 
Aluminum 29100 fwkg 
Arsenic 3.5 w/kg 
Chromium 65 w/kg 
Vanadium 42.2 mgk-f 

~errnal Benzo(a)anthracene 1.9 mgW 
Benzo(a)pyrene 1.9 w/kg 
Benzo(b)fluoranthene 2.1 w/kg 
Benzo(k)fluoranthene 1.7 w/kg 
Chrysene 2.1 WY/kg 
Dibenzo(a.h)anthracene 0.2 Wkg 
Indeno(l,2,3od)pyrene 1.6 m!$kg 
Aroclor-1260 0.6 m/kg 
Aluminum 29100 m/kg 
Arsenic 3.5 w/kg 
Chromium 65 w/kg 
Vanadium -L!!@L 42.2 

- 
w/kg 

w/kg 

w/kg 

w/kg 

w/kg 

w/kg 

mglkg 

W/k!3 

w/kg 

w/kg 

w/kg 
nqJ& 

w’kg 

mm 

mgM 

wkg 

m/kg 

mglkg 

w/kg 

w/kg 

wukg 

w/kg 

m/kg 
m 

(1) Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/dey - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Salculation (1 

Intake 
(Cancer) 

3.32E-07 

3.32E-07 

3.67E-07 

2.97E-07 

3.67E-07 

3.49E-08 

2.80G07 

1.05E-07 

508E-03 

6.12E07 

l.l4E-05 

7.37E-06 

1.53E-07 

1.53E-07 

1.89E-07 

1.37E-07 

1.69E-07 

1.61 E-08 

1.29E-07 

4.82E-08 

2.34E-04 

9.OOE-07 

5.22E-07 

3.39E-07 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

mglkglday 

WWdaY 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgfkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kgldayc 

Zancer Slope 
Factor 

7.30E-01 

7.3oE+oo 

7.3OE-01 

7.30E-02 

7.3OE-0.3 

7.30E+W 

7.3OE-01 

2.WE+OO 

NA 

1.50E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22E+W 

NA 

3.66EtOO 

NA 

NA 

Cancer Slope 
Factor Unfts 

0.’ 

(ma/kg/day)-’ 

(mg/kgWay)-’ 

(mglkglday)“ 

(mg/kg/day)-’ 

(mglkglday)“ 

(mg/kg/day)-’ 

(mglkglday)’ 

(mg/kg/day)-’ 

(mglkglday)” 

(mglkglday).’ 

(mglkglday).’ 

(mglkglday)” 

(mglkglday)’ 

(mglkgldey)’ 

(mglkglday)” 

(mglkglday)” 

OwJWd W’ 
(mglkglday)’ 

(mglkglday)’ 

(mglkglday)’ 

(mg/kg/day)-’ 

(mglkglday)’ 
(mglkglday)’ 

Cancer 
Risk 

2.42E-07 

2.42E-06 

2.68E-07 

2.17E-08 

2.68E-09 

2.55E-07 

2.04E-07 

2.lOE-07 

NA 

917E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l.O7E-07 

NA 

3.29E-08 

NA 

NA 
7.95E-06 



TABLE D5 - l0E 
CALCULATION OF CANCER HAZARDS -CENTRAL TENDENCY EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Occupational Worker 

- 
1.65 mglkg 
1.75 w/kg 

Benzo(b)fluoranthene 2.05 mg/kg 
1.6 mglkg 
1.9 witlkg 

Dibenzo(a.h)anthracene 0.1265 mg/kg 
Indeno(l.Z.3cd)pyrene 1.5 mg/kg 

0.6 w/kg 
17390 mW 

2.8 w/kg 
40.725 w/kg 

36 mglkg 
1.65 w/kg 
1.75 mglkg 
2.05 w/kg 
1.6 mglkg 
1.9 mglkg 

0.1265 w/kg 
1.5 mg/kg 
0.6 w/kg 

17390 w/kg 
2.8 vvkg 

40.725 mma 
36 m 

(i j 
,_. --- 

Madiiini-Specific (Mj or Route-Specific (K) wl; seiected ior risk caicuiation. 

- 
w/kg 

w&I 

Wlkg 

m/kg 

w/kg 

w/kg 

WVkg 

wh! 

w/b 

w/kg 

w/kg 
mg/kg 

w/kg 

w/kg 

mg/kg 

mskg 

w/kg 

m!#kg 

mg/kg 

w/kg 

w/kg 

w/kg 

w/kg 
mglkg 

Medium 
EPC 

Value 

- 

Medium Route Route 
EPC EPC EPC 
Units Value Units 

EPC 
Selected 
for Risk 

Calculation (I) 

Intake 
(Cancer) 

1.04E-07 

l.lOE-07 

1.29E-07 

l.OlE-07 

1.20E07 

&10E-09 

944B08 

3.77E-08 

1 .J9E-03 

1.76E-67 

2.56E-06 

2.26E-06 

9.55G09 

1 .Ol E-08 

l.iQE-08 

9.26E-09 

l.lOE-08 

752E-10 

8.68E-09 

3.47E-09 

f.OlE-05 

519E-08 

2.36E-08 

2.08E-08 

Intake 
(Cancer) 

Units 

- 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

:ancer Slops 
Factor 

7.30E-01 

7.30EtOLT 

73OE-01 

7.30E-02 

7.30E-03 

7.30E+OtI 

7.36E-01 

2.OOE+W 

NA 

1 .SOE+OCI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22E+00 

NA 

3.66E+OO 

NA 

NA 

Cancer Slope 
Factor Untts 

(mglkglday).’ 

(mg/kg/day)” 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)” 

(mglkglday)’ 

(mglkglday)’ 

(mg/kg/day)-’ 

(mglkglday)” 

(mglkglday)“ 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)“ 

(rnglkglday)“ 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)’ 

(mg/kg/day)’ 

(mglkglday)“ 

(mg/kg/day)-’ 

(mglkglday).’ 

(mglkglday)” 

(mglkglday)” 
(mglkglday)“ 

Cancer 
Risk 

7.58E-OB 

8.64E-07 

9.41E-08 

7.35E-09 

8.72E-10 

5.97E-08 

8.89E-08 

7.55E08 

NA 

2.64E07 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.7lE-09 

NA 

1 .QOE-07 

NA 

NA 
1.65E-06 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



TABLE D5 - IQA 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Site Maintenance Worker 
Receotor Aoe: Aduk 

Medium Medium Route 
EPC EPC EPC 

I 
Value Units Value 

Route 
EPC 
Untts 

- 
rgestion Benro(a)anthracene 1.9 W&I 

Eenzo(a)pyrene 1.9 w/kg 
Benzo(b)ftuoranthene 2.1 WIM 
Benzo(k)ftuoranthene 1.7 w/kg 
Chrysene 2.1 w/kg 
Dibenzo(a,h)anthracene 0.2 WIlkg 
Indeno(l,2,Scd)pyrene 1.6 mg/kg 
Aroclor-1260 0.6 w/kg 
Aluminum 29100 w/kg 
Arsenic 3.5 FVkg 
Chromium 65 w/kg 
Vanadium 42.2 mglkg 

ermal Benzo(a)anthracene 1.9 ‘W/k9 
Benzo(a)pyrene 1.9 w&i 
Benzo(b)ftuoranthene 2.1 w/kg 
Benzo(k)ftuoranthene 1.7 mglkg 
Chrysene 2.1 mg/kg 
Dibenzo(a,h)anthracene 0.2 mglkg 
Indeno(l,2,3cd)pyrene 1.6 m/kg 
Aroclor-I 260 0.6 fWkg 
Aluminum 29100 W/kg 
Arsenic 3.5 mm 
Chromium 65 Wm! 
Vanadium 42.2 a 

(1) Medium-Specific (M) or Route-Spectfic (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg -milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

- - 

EPC 
Selected 
for Risk 

Calculation (I: 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

1.99E-08 

1 .Q9E-08 

2.20E-08 

1.78E-08 

2.20E-08 

2.10E-09 

1.68E-08 

6.29E-09 

3.05E-04 

3.67E-08 

6.81E-07 

4.42E-07 

2.75E-08 

2.75E-08 

3.04E-08 

2.46&08 

3.04&06 

2.89E-09 

2.31E-08 

8.88E-09 

4.21E-05 

1.62E-07 

9.40E-08 

6.11 E-08 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mg/kglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday . 

Zancer Slop 
Factor 

7.3OE-01 

7.30E+OO 

7.30E-01 

7.3OE-02 

7.30E-03 

7.30EtKt 

7.3oE01 

2.OOE+OO 

NA 

1.50E+OL’ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22l300 

NA 

3.68E+W 

NA 

NA - 

Cancer Slopf 
Factor Units 

0.’ 

(mglkglday)’ 

(mglkglday).’ 

(mglkglday)’ 

(mglkglday)” 

(mglkglday)” 

(mglkglday)’ 

(mglkglday)“ 

(mglkglday).’ 

(mglkglday).’ 

(mglkglday)’ 

(mg/kglday)” 

(mQ/kg/day)-’ 

(mglkglday)“ 

(mglkglday)” 

(mglkglday)’ 

(mglkgfday)’ 

(mglkglday)’ 

(mglkglday)“ 

(mglkglday)” 

(mglkglday)” 

(mglkglday)” 

(mglkglday).’ 
(mglkglday) 

Risk 

1.45E-08 

1.45E07 

1.61E-08 

1.3CtE-09 

1.61E-10 

1.53E-08 

1.22E-06 

1.26E-08 

NA 

5.50E-L’8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.93E-08 

NA 

5.93E-07 

NA 

NA - 
8.85E-07 



TABLE 05 - 20 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Construction Worker 

of Potential 

Benzo(b)Ruoranthene 

Benzo(k)tluoranlhene 

Dibenzo(a.h)anthracene 

Indeno(l.2.3~cd)pyrene 

Benzo(k)fluoranlhene 

Dibenzo(a.h)anlhracene 

Indeno(l.2.3-cd)pyrene 

1.9 

1.9 

2.1 

1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

65 

42.2 

1.9 

1.9 

2.1 

1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

65 
42.2 

Medium Mediun 
EPC EPC 

Value Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

mgk7 

msh 

~sk3 

mom2 

msk3 

msh 

wkvw 

msh 

msk3 

msh 

mslkg 

J!?Q!3% 
msh 

w&3 

ma& 

fwM 

mwks 

msfis 

mgh 

msk3 

msh 

msh 

mskl 
mm4 

msh 

wM4 

mob 

mm 

msh 

msh 

w/k0 

mgfis 

m&s 

msk3 

mgk3 

mg/kg 

msks 

mgh 

mms 

msh 

msfis 

msms 

wh 

w&9 

mm 

msh 

fwks 

msks 

(1) Medium-Specific (M) or Route-Specific (R) EPC selecled for dsk calculation. 

EPC -Exposure Point Concernrations 
mgrkg - milligram per kilogram 
mgrkglday - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Calwlation (I; 

Intake 
(Cancer) 

1.53E06 

153E-08 

1.69E-08 

1.37E-08 

1.69E-08 

1.61 E-09 

1.29E-08 

4.83F09 

2.34E-04 

2.82E08 

5.23E-07 

3.40E-07 

1.83E-09 

1.83E-09 

2.03E-09 

164E-09 

2.03E-09 

1.93E-10 

1.64G09 

5.79E-10 

2.81E-08 

1 .OEE-OE 

6.27E-09 

4.07&09 

Intake 
(Cancer) 

Units 

wk@ldaY 

wWdaY 

wWdw 

mglkglday 

moWdaY 

mplkglday 

mgrkglday 

mglkglday 

mgrkglday 

mgrkglday 

mgrlrglday 

mglkglday 

WMlday 
mglkglday 

mglkglday 

WWW 
mgrlrglday 

mglkglday 

mgikglday 

"IQkQlday 

mgrkglday 

mglkglday 

m@ik@lday 
mgikglday 

Zancer Slept 
Factor 

7.3OE-01 

7.30E+OO 

7.30E01 

7.3OE-02 

73OE-03 

73OE+OO 

7.30E-01 

2.09E+OO 
NA 

15OE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

222E+OO 
NA 

366E+OO 

NA 
NA 

Cancer Slope 
Factor Units 

(m@lkglday)-’ 

(mglkglday).’ 

(mglkglday)’ 

(mglkglday)” 

(mgrkglday)” 

(m@~@ldW’ 

OnwWday)-’ 

(mgrkglday) 

(mgrkglday)” 

(mprkglday)“ 

OWWW’ 
(mglkglday)’ 

(mg/kg/day)” 

(mglkglday)’ 

OwWdW’ 
(mgrkglday)’ 

(mglkglday)’ 

(m@rk@lday)-’ 

(mglkglday)’ 

(mglkglday) 

(mglkglday)” 

(mglkgldayf 
(mglkglday)” 

Cancer 
Risk 

Tj,.,, 

l.l2E-07 

1.23E-08 

9.99E-10 

1.23E-10 

1 .lEE-08 

0.40E-09 

9.66E-09 
NA 

4.23E-08 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.28E09 
NA 

3.95E-08 

NA 
NA 

=2Yzisr 



TABLE D5 - 21A 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Resident 

xposure 
Route 

Chemical 
of Potential 

Concern 

gestion Benro(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)Ruoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

lndeno(1 .?.Scd)pyrene 
Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Vanadium 

?nnal Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(k)fluoranthene 

Dibenro(a,h)anthracene 

Indeno(l,2.3-cd)pyrene 

Medium 
EPC 

Value 

1.9 

1.9 

2.1 

1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

65 

42.2 

1.9 

1.9 

2.1 

1.7 

2.1 

0.2 

1.6 

0.6 

29100 

3.5 

85 
42.2 

Medium 
EPC 
Units 

- 
mob 

msh 

mgk9 

m9h 

msh 

mu& 

msh 

mrm 

w/kg 

wVMt 

msk3 

mglkg 

msh 

mgb 

ma& 

mskt 

fwh 

ms~s 

m9h 

w&s 

mw% 

wW4 

msh 
mMs 

Route 
EPC 

Value 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg _ milligram per kilogram 
mgikglday - milligram per kilogram per day 
NA - not applicable 

Route 
EPC 
Units 

mw%t 

mu4 

mu/kg 

wh 

msMt 

msk3 

msh 

msh 

msh 

m@s 

msh 

mwks 

mgh 

m94 

msh 

msh 

m@9 

mob 

moks 

m9&t 

wks 

msh 

msh 
mgb 

EPC 

for Risk 
Calculation (1) 

Intake 
(Cancer) 

2.9E-66 

2.9E-06 

3.3G08 

2.7E-06 

3.3E-06 

3.1E-07 

2.5~~06 

9.3E-07 

NA 

5.5E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.2%07 

NA 

4.18E-06 

NA 
NA 

Intake 
(Cancer) 

Units 

mgrkglday 

wmdlday 
mglkglday 

mgrkglday 

W’WdaY 

-- . 
mgrkglday 

mgrkglday 

wh?lW 
mglkglday 

wWday 

mOlk@ldaY 
mglkglday 

mglkglday 

mgikglday 

mgrkglday 

mgrkglday 

mgrkglday 

rnglkglday 

mgikglday 

mgrkglday 

mglkglday 

mgrkglday 

mgrkglday 

:ancer Slop1 
Factor 

7.30E-Oi 

7.30E+OO 

73OE-01 

7.30E-02 

7.30G03 

7.3OE+OO 

7.3OE-01 

2.OOE+O6 

NA 
1 JOE+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.22fI+OO 

NA 

3.66E+W 

NA 

NA 

Cancer Slope 
Factor Units 

(mglkglday)” 

mWday~’ 
(m@lk@lday)w’ 

(mglk@lday)-’ 

(m@lk@lday)-’ 

@wWdw~’ 
(mgrkglday) 

(mgrkglday)*’ 

(m@rk@lday)-’ 

(mgikgldayf 

(mglkglday)’ 

(mgrkglday)-’ 

(mglkglday)” 

(mglkglday)’ 

(mglkglday)” 

(mg~@mY’ 
(mglkglday)’ 

(mglkglday)’ 

OwWiWN’ 
(mglkglday)” 

(mglkglday)-’ 

(mglkglday)” 

(mgrkglday)” 

O’wlkslday~’ 

Cancer 
Risk 

2.15E06 

2.15E-05 

2.42C06 

1.98b07 

2.42~~08 

2.29~~06 

1.85E-06 

1.86E-98 

NA 
83OE-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.00E07 

NA 

1.53E-05 

NA 
NA 

-!FEzzr 



TABLE D5 - 216 
CALCULATION OF CANCER HAZARDS -CENTRAL TENDENCY EXPOSURE 

SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Medium: Soil r Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Resident 
Receotor Aoe: Adult/Child 

ixposure 
Route 

Chemical 
of Potential 

Concern 

‘gestion Benro(a)anthracane 1.65 
Benzo(a)pyrene 1.75 
Benzo(b)fluoranthene 2.05 
Benzo(k)ftuoranthene 1.6 

Chrysene 1.9 

Dibenzo(a,h)anthracene 0.1265 
Indeno(l,2,3cd)pyrene 1.5 
Aroclor-1260 0.6 
Aluminum 17390 
Arsenic 2.8 
Chromium 40.725 
Vanadium 36 

lemral IBenzo(a)anthracene 1.65 
Benzo(a)pyrene 1.75 
Benzo(b)fluoranthene 2.05 
Benro(k)ftuoranthene 1.6 
Chrysene 1.9 
Dibenzo(a,h)anthracene 0.1265 
Indeno(l.2,Scd)pyrene 1.5 
Aroclor-1260 0.6 
Aluminum 17390 

- 
molko 
molko 

mslko 

m@/k@ 

mslko 

mslko 

molko 

ma/k@ 

wlko 
m@/k@ 

mslko 
molko 
mslko 
molks 
molkg 
mglko 

m@/k@ 

w/k@ 

molko 

molko 

molko 

- 
w/k@ 

malko 

melko 

mglko 

molkg 

molko 

molko 

molko 
molko 

mslko 
molko 
mglkg 

molko 
molko 
mslko 
molkt 

molko 

molko 

molko 
mglko 

molko 

molko 

molko 
mglkg 

Arsenic 2.8 molko 
Chromium 40.725 mglko 
Vanadium m 

(1) Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Route Route 

EPC EPC 
Value Units 

EPC 

for Risk 
Calculation (1) 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 
M 
M 
M 

M 
M 
M 

M 

M 

M 

M 
M 

M 

Intake 

(Cancer) 

- 
3.2E-07 

3.2E-07 

3.6E-07 

2.9B07 

3.6E-07 

3.4E-fY8 

2.7E-07 

1 .OE-07 

NA 
5.9&07 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

1.26E-08 
NA 

2.40E-07 
NA 

NA - 

- 

Intake 

(Cancer) 
Unks 

mglkglday 

mglkglday 

moWday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 

,ancer Slope 
Factor 

- 
7.30E-01 

73OE+OO 

7.3OE-01 

7.3OE-02 

7.3OE-03 

7.30E+OCi 

7.3OE-01 

2.O@E+Gl 

NA 
150E+OO 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

2.22E+OO 
NA 

3.66E+O@ 
NA 
NA - 

Cancer Slope 
Factor Units 

(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mglkgldayf-’ 

(mglkg/day)-’ 

(mglkglday)-’ 

(mg/kg/day)-’ 

(mg/kg/day)~’ 

(mg/kg/day)-’ 
(mglkglday)-’ 

(mglkg/day)” 
(mglkg/day)-’ 

(mglkglday)-’ 
(mglkglday)” 
(mglkglday)*’ 
(mglkglday)” 

(mglkglday).’ 

(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mglkglday)’ 
(mg/kg/day)-’ 
(mglkglday)” 

(mglkg/day)-’ 
(mg/kglday)-’ 

Cancer 
Risk 

2.3oE-07 

2.3OE-08 

2.60E-07 

2.10E-06 

2.60E-09 

2.50E-07 

2.WE-07 

2.00E-97 

NA 
E.EOE-07 

NA 

, NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
2.80E-08 

NA 
E.EOE-07 

NA 
NA - 

5.3E-06 
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8 TABLE D5 - 22 

Ei CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil - Grass 

Receptor Population: Construction Worker 

Ingestion Aluminum 

Arsenic 

Vanadium 
Chromium 

Dermal Aluminum 
Arsenic 
Vanadium 
Chromium 

41600 mgM 

4.8 Wkg 
63.7 mcYkg 

30.7 m/kg 
41600 mglkg 

4.8 wlkg 
63.7 mg/kg 
30.7 m/kg 

Route 
EPC 

Value 

Route 
EPC 
Units 

m!Yw 
mg/kg 
mg/kg 
w/kg 
Wkg 
mglkg 
Wkg 
mglkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

3.35E-04 

3.86E-08 
513E-07 

2.50E-07 

4.01 E-06 
1.48E-08 
6.14E-09 
2.96E-09 

Intake 
(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

I mglkglday 

Cancer Slope Cancer Slope 
Factor Factor Units 

NA 

150E+OO 

NA 

NA 
NA 

3.66E+oO 
NA 
NA 

(mglkglday)“ 
(mg/kg/day)-’ 

(mg/kg/day)-’ 

(mg/kg/day)“ 

(mglkglday)’ 
(mglkglday)’ 
(mg/kg/day)-1 
(mg/kg/day)’ 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 
NA - not applicable 



TABLE D5 - 23A 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 30 
NAS WHITING FIELD, MILTON, FLORIDA 

IScenario Timeframe: Current/Future 

Zxposure Chemical Medium Mediun 
Route of Potential EPC EPC 

Concern Value Units 

41600 

4.8 

63.7 

30.7 

41600 

4.8 
63.7 
30.7 

wM 

mglkg 

mgb 

mglkg 

wlkg 

w/kg 
wlkg 
w@g 

1 n 
I 

f - 

Route Route 
EPC EPC 

Value Units 

EPC 
Selected 
for Risk 

Calculation (1) 

M NA 

M 7.5E-06 

M NA 
M NA 

M NA 

M 5.80E-06 
M NA 
M NA 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 
NA - not applicable 

Intake 
(Cancer) 

Intake 

I I 

Cancer Slope Cancer Slope 
(Cancer) Factor Factor Units 

mgikglday NA (mglkglday)’ 
mglkglday 1.50E+OO (mg/kg/day)-’ 

mglkglday NA (mg/kg/day)“ 

mglkglday NA (mglkg/day)“ 

mg/kg/day NA (mglkg/day)w’ 

mglkglday 3.66E+OO (mglkglday)’ 
mglkglday NA (mglkg/day)-1 
mglkglday NA (mg/kg/day)-1 

Cancer 
Risk 

NA 

l.l3E-0: 

NA 
NA 

NA 

2.12E-0: 
NA 
NA 

3.25E-02 



TABLE D5 - 238 
CALCULATION OF CANCER HAZARDS - CENTRAL TENDENCY EXPOSURE 

SITE 30 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Resident 
/Receptor Age: Adult/Child 

Ixposure Chemical Medium 
Route of Potential EPC 

Concern Value 

igestion Aluminum 23767 
Arsenic 3.9 
Vanadium 46.3 
Chromium 21.4 

Iermal Aluminum 23767 
Arsenic 3.9 - 
Vanadium 46.3 
Chromium 21.4 

mg/kg 
wM 
mgh 
mg/kg 
mgM 
f-%/kg 
mglkg 
wYkg 

m@kg 
mg/kg 
mg@ 
mg/kg 
mglkg 
m@kg 
mglkg 
mglkg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

6.55E-07 
NA 
NA 
NA 

2.65E-07 
NA 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

NA (mg/kg/day)’ 
1.50E+OO (mg/kg/day)-’ 

NA (mglkglday)’ 
NA (mglkglday)” 
NA (mg/kg/day)-’ 

3.66E+OO (mg/kg/day)“ 
NA (mglkglday)’ 
NA (mg/kg/day)-1 

NA 
9.82E-07 

NA 
NA 
NA 

9.70E-07 
NA 
NA 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



E 
2 TABLE D5 - 24 

8 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 30 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Medium Route 
EPC EPC 
Units Value 

Route EPC Intake Intake Cancer Slope Cancer Slope Cancer 
EPC Selected (Cancer) (Cancer) Factor Factor Units Risk 
Units for Risk Units 

Calculation (1) 

Ingestion Arsenic 5.9 wM m.Ykg 
Dermal Arsenic 5.9 mcW mgb 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

M 4.75E-08 mglkglday 1.50E+OO (mglkglday)’ 7.13E-08 
M 1.82E-08 mglkglday 3.66E+OO Owkglday)“ 6.66~-08 

41pY%im~ 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
NA - not applicable 



TABLE D5 - 25 
CALCULATION OF CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE 

SITE 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Medium Route 
EPC EPC 
Units Value 

Route 
EPC 
Units 

Ingestion Arsenic 7.3 Wkg v$kg 
Dermal Arsenic 7.3 mgb mgb 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 
NA - not applicable 

EPC 
Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 



Rev. 1 
09/27/99 

APPENDIX D6 

NON-CARCINOGENIC HAZARD CALCULATIONS 
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Receptor Population: Trespasser 

ixposure Chemical Medium Medium Route Route 
Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

lgestion Dieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

ermal Oieldrin 
Aluminum 
Arsenic 
Chromium 
Vanadium 

0.044 ma/kg Wkg 
21500 ma% ma/kg 

5.5 mab w’ka 
42.7 malka Wka 
34 mglkg maM 

0.044 w@a maW 
21500 Wkg ma&t 

5.5 mglkg Wka 
42.7 Wka ma/kg 
34 mglkg3 m /kg 

TABLE D6-1A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

EPC 
Selected 

for Hazard 
Calculation (1, 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer 

1.2E-08 
59E-03 
1.5E-06 
I .2E-05 
9.3E-06 
550E-09 
2.69E-04 
2.20E-06 
5.33E-07 
4.25E-07 

- ) ( 

I - 

Intake 
:Non-Cancer] 

Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgikglday 
mg/kg/day 

deference Reference Reference Reference 
Dose (2) Dose Units Concentration Concentration 

3.OOE-04 mglkglday 
I 5.OOE-03 malkalday I I 

7.0OE-03 1 m&g/day 1 
2.50E-05 I ma/kg/day 1 

7.00E-05 1 m&g/day 1 I 
rtal Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotienl 

7TEE 
5.9E-03 
5.OE-03 
2.3E-03 
1.3E-03 
2.2E-04 
2.7E-03 
1.8E-02 
5.3E-03 
6lE-03 
4.7E-02 



r 
E 

TABLE D6-1 B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

ixposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 
Calculation (1) 

tgestion Dieldrin 0.014 wh w$kg M 
Aluminum 11161 mgM Wkg M 
Arsenic 2.34 mght Wb M 
Chromium 12.8 mght mdkg M 
Vanadium 19 w/kg mglkg M 

lermal Dieldrin 0.014 mglkg Wkg M 
Aluminum 11161 Wkg Wkg M 
Arsenic 2.34 m/kg mgM M 
Chromium 12.8 wW Wkg M 

mglkg Vanadium 19 mglkg M 

(I) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 1 Intake (Reference1 Reference 1 Reference 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

( Refienct- 1 Hazard 
Concentration Concentration Quotient 

1.9E-09 mglkglday 500E-05 mglkglday 3.8E-05 
15E-03 mglkglday 1 .OOE+OO mglkglday 15E-03 
3.2E-07 mglkglday 3.00E-04 mglkglday l.lE-03 
1.8E-06 
2.6E-06 
1.75E-09 
1.39E-04 
9.35E-07 

mglkglday 5.00E-03 mglkglday 
mglkglday 7.00E-03 mglkglday 
mglkglday 250E-05 mglkglday 
mglkglday 1 .OOE-01 mglkglday 
mglkglday 1.23E-04 mglkglday 

35E-04 
3.7G04 

I 
7.OE-05 
1.4E-03 
7.6E-03 

I Units I I 

1.60E-07 
2.37E-07 

mglkglday 1 .OOE-04 mglkglday 1.6E-03 
mgkglday 7.00E-05 mglkglday 3.4E-03 

Total Hazard index Across All Exposure Routes/Pathways 11 1.7E-02 



Exposure Medium: Surface Soil 
Exposure Point: Site 3 
Receptor Population: Trespasser 

xposure Chemical 
Route of Potential 

Concern 

+ 

lgestion Dietdrin 
Aluminum 
Arsenic 
Chromium 

I Aluminum 
Arsenic 
Chromium 

IVanadium - 

Medium Medium 
EPC EPC 

Value Units 

0.044 
21500 

5.5 
42.7 
34 

0.044 
21500 

5.5 
42.7 
34 

- 
w&t 
mg’b 
w/kg 
mg’kg 
mglkg 
mg/kg 
w’kg 
mgb 
mg’kg 
mg’kg - 

Route 
EPC 

Value 

TABLE D6-2A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHtTlNG FIELD, MILTON, FLORIDA 

Route 
EPC 
Units 

EPG 
Selected 

for Hazard 
Calculation (1) 

M 7.7E-09 
M 3.8E-03 
M 9.76-07 
M 7.5E-06 
M 6.OE-06 
M 4.46509 
M 2.18E-04 
M 1.78C06 
M 4.32E-07 
M 3.44E-07 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation, 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
[Non-Cancer] 

tntake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

deference Reference Reference Reference 
Dose (2) Dose Units Concentration Concentration 

5.00E-03 mglkglday 
7.00E-03 mglkglday 
2.50E-05 mglkglday 
1 .OOE-01 mglkglday 
1.23E-04 mglkglday 
1 .OOE-04 mg/kg/day 
7.00E-05 mglkglday 
)tal Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

1.5E-04 
3.8E-03 
3.2E-03 
1.5E-03 
8.6E-04 
1.8E-04 
2.2E-03 
1.4E-02 
4.3E-03 
4.9E-03 
3.6E-02 



Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

TABLE 06-28 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 
Calculation (1) 

Ingestion Dieldrin 0.014 f-%/kg WQ M 

w 
Aluminum 11161 w/kg mg/kg M 

b Arsenic 2.34 w#kg Wkg M 
Chromium 12.8 mg’kg mg/kg M 
Vanadium 19 w/kc! w/kg M 

Dermal Dietdrin 0.014 mg/kg Wkg M 
Aluminum 11161 Wkg Wkg M 
Arsenic 2.34 mglkg. mg’kg M 
Chromium 12.8 mg’kg mg/kg M 
Vanadium 19 w/kg. Wkg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake Intake Reference Reference Reference Reference Hazard 
[Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

t I I I 

1.2E-09 1 mglkglday 1 500E-05 1 mglkglday 1 
I I 

I 1 2.5E-05 
9.8E-04 
2.lE-07 
l.lE-06 
1.7E-06 1 mglkglday 1 7.00E-03 1 mglkglday 1 I 1 2.4E-04 

2.47E-10 1 mglkglday 1 2.50E-05 1 mglkglday I 1 9.9E-06 
1.97&05 
1.32E-07 
2.25E-08 
3.35E-08 1 mglkglday 1 7.00E-05 1 mglkglday I I 1 4.8E-04 

Total Hazard Index Across All Exposure Routes/Pathways 11 4.lE-03 



Scenario Timeframe: Current/Future 

Receptor Population: Occupational Worker 

TABLE D6-3A 
CALCULATION OF NON-CANCER HAZARDS 

SITE 3 
REMEDIAL INVESTtGATlON REPORT FOR SITES 3,4.6.30,32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

ixposure Chemical Medium Medium Route Route 
Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

igestion Dieldrin 
Aluminum 
Arsenic 
Chromium 

0.044 
21500 

5.5 
42.7 

(Vanadium I 34 
lermal IDieldrin 1 0.044 

I w/kg I 
I w/kg I 

1 mglkg 
I wdkg 

Aluminum I I 21500 
Arsenic 5.5 
Chromium 42.7 

EPC 
Selected 

for Hazard 
Calculation (1) 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

tntake 1 tntake IReference Reference 1 
:Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

Reference I Reference 
Concentration Concentration 

( Hazard 
Quotient 

I Units 1 I Units 
I 

1.7E-95 mglkglday I 7.OOE-03 1 mglkglday I 
9.90E-09 I mglkglday I 2.50E-05 I mglkglday I 

I 1 2.4E-03 
1 4.OE-04 

4.84E-04 
3.98E-08 
9.6lE-07 



Scenario Timeframe: Current/Future 

Receptor Population: Occupational Worker 

B 
tn 

TABLE D6-3B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Chemical Medium Medium 
Route of Potential EPC EPC 

Concern Concern Value Value 

Ingestion Dieldrin Ingestion Dieldrin 
Aluminum Aluminum 
Arsenic Arsenic 
Chromium Chromium 

0.014 0.014 
11161 11161 
2.34 2.34 
12.8 12.8 

Medium Route Route EPC 
EPC EPC EPC Selected 
Units Value Units for Hazard 

Calculation (1) 

mglkg 
mgb 
Wkg 
mglkg 

w&I M 
mglkg M 
Wkg M 
w/kg M 

Vanadium 19 w/kg mdkg M 
Dermal Dieldrin 0.014 Wkg mgM M 

Aluminum 11161 mf$kg m!#kg M 
Arsenic 2.34 =Wg Wkg M 
Chromium 
Vanadium 

12.8 
19 

w&i M 
Wkg M d 

(1) Medium-Specific (M) or Rome-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer) 

6.8E-09 
55E-03 
l.lE-06 
6.3E-06 
9.3E-06 
6.30E-10 
502E-05 
3.37E-07 
576E-08 
8.55E-08 

intake 
I I 
Reference Reference 

(Non-Cancer) Dose (2) Dose Units 

mglkglday 1 7.0OE-03 1 mglkglday 
mglkglday 1 2.50E-05 1 mglkglday 
mglkglday 1 .OOE-01 mglkglday 
mglkglday 

I I 

1.23E-04 mglkglday 
mglkglday 1 .OOE-04 mglkglday 

Total Hazard Index Acres! 

Reference Reference 1 Hazard 
Concentration Concentration Quotient 

Units 

I 5.OE-04 
2.7E-03 



TABLE Da-4 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Ixposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 
Calculation (1) 

rgestion Dieldrin 0.044 
Aluminum 21500 
Arsenic 5.5 
Chromium 42.7 

Wkg 
mgfkg 
Wkg 
mgM 

w/kg M 
mgfkg M 
mgM M 
mg/kg M 

IVanadium 1 34 1 mdkg 1 1 mg% M 
lermal IDieldrin 1 0.044 I I wVkg I M 

(1) Medium-Specific (M) or Route-Specific (R) EPCselected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake Intake 
Non-Cancer) 

IReference~ Reference 1 Reference I Reference 1 Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

5.OE-07 
1.78E-09 

mglkglday I 7.00E-93 I mglkglday 1 I 1 7.1E-05 
mglkglday 1 2.50E-05 I mgikglday 1 1 7.1E-05 



TABLE Da-5 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Construction Worker 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



TABLE Da-8A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium 
EPC 
Value 

Medium Route 
EPC EPC 
Units Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1 

Wkg 
- 

mWg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
:Non-Cancer) 

6.oE-08 
2.9E-02 
7.5E-88 
5.8E-05 
4.7E-05 
3.50E-08 
1.71 E-03 
1.40E-05 
3.39E-88 
2.70E-88 

Total Hatal 

Reference 
Dose Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mgkglday 
Index Acrosi 

- 
sA 

8.7E-03 
1.4E-03 
1.7E-02 
l.lE-01 



TABLE 08-88 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 3 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Resident 

NAS WHITING FIELD, MILTON, FLORIDA 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

a b 
E 



ium: Surface Soil 

Receptor Population: Resident 

TABLE Da-7A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 3 

NAS WHITING FIELD. MILTON, FLORIDA 

(2) Values are for chronic exposure. 
3 

mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



TABLE Da-7B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

I I I I I I 
txposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 
Calculation (1) 

Intake 1 Intake lReferencel Reference 1 Reference 1 Reference I Harard 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

lgestion Dieldrin 0.014 
Aluminum iii81 
Arsenic 2.34 
Chromium 12.8 

mg/kg M 
w/kg M 
w/kg M 
mglkg M 

IVanadium 1 19 Wkg I w/kg 1 M 
termal IDieldrin 1 0.014 I w/kg I I mglkg I M 

IVanadium 1 w/kg I w/kg 1 M 

8.1E-05 mglkglday I 7.00E-03 I mglkglday I I 
5.95E-09 1 

1 1.2E-02 
mglkglday I 2.50E-05 I mglkglday 1 2.4E-04 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



ium: Subsurface Soil 
xposure Point: Site 3 

Receptor Population: Construction Worker 

TABLE Da-8 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE3 

NAS WHITING FIELD, MILTON. FLORIDA 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

Ingestion Dieldrin 0.085 
Aluminum 18920 
Arsenic 3.8 
Vanadium 26.9 

Dermal Dieldrin 0.085 
Aluminum 18920 
Arsenic 3.8 
Vanadium 28.9 

TABLE D6-9A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE4 

NAS WHITING FIELD, MILTON, FLORIDA 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC,- Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

2.3E-08 mglkglday 
5.2E-03 mglkglday 
1 .OE-06 mglkglday 
7.4E-06 mglkglday 
l.O6E-08 mglkglday 
2.36E-04 mglkglday 
1.52E-06 mglkglday 
336E-07 mglkglday 

- 

5.00E-05 mglkglday 
1 .OOE+OO mglkglday 
3.OOE-04 malkglday 
7.00E-03 I m$k$da; I 
2.50E-05 I mglkglday I 

otal Hazard Index Across All Exposure R 

Reference Hazard 
Concentration Quotient 

Units 

I 

1 4.7E-04 
52E-03 
3.5E-03 
l.lE-03 

-+ 

4.2E-04 
2.4E-03 
1.2E-02 

1 4.8E-03 
IteslPathways 11 3.OE-02 
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TABLE D6-9B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

. ..-- _. . ._._--. . . . --.r _--.- . .--.- “.. I . . . . . “,Y 
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TABLE 06-l OA 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

Exposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 

Ingestion Dieldrin Ingestion Dieldrin 0.085 0.085 
Aluminum Aluminum 18920 18920 
Arsenic Arsenic 3.8 3.8 

f-w&t f-w&t 
mglkg mglkg 
Wkg Wkg 

Calculation (1) Calculation (1) 

mdkg mdkg M M 
mgh mgh M M 
mgM mgM M M 

Vanadium 26.9 mglkg mgh M 
Dermal Dieldrin 0.085 Wkg wh M 

Aluminum 18920 wh mcSkg M 
Arsenic 3.8 mglkg wh M 

II mglkg IVanadium 1 26.9 mglkg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake / Intake IReference Reference / 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

Reference I Reference 1 Hazard 
Concentration Concentration Quotient 

I Units I I 
1.5E-08 
3.3E-03 
6.7E-07 
4.7E-06 
8.61E-09 
1.92E-04 
1.23E-06 
2.72E-07 

mglkglday 5.00E-05 mglkglday 3.OE-04 
mglkglday 1 .OOE+OO mgikglday 3.3E-03 
mglkglday 3.00E-04 mglkglday 2.2E-03 
mglkglday 7.00E-03 mglkglday 6.8E-04 
mglkglday 2.5OE-05 mglkglday 3.4E-04 
mglkglday 1 .OOE-01 mglkglday 1.9E-03 
mglkglday 1.23E-04 mglkglday 1 .OE-02 
mglkglday 7.00E-05 mglkglday 3.9E-03 

Total Hazard Index Across All Exposure Routes/Pathways [ 2.3E-02 



TABLE 0%1OB 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 
(Receptor Age: Adult . 

Exposure Chemical Medium Medium 
Route of Potential EPC EPC 

Concern Value Units 

lgestion Dieldrin 0.085 
Aluminum 18920 
Arsenic 3.8 

mg’kg 
Wkg 
mdkg 

4 m /kg 
lermal IDieldrin 1 0.085 1 mglkg 

I Aluminum 
I 

18920 
Arsenic 3.8 I 

mM 
mu/ka 

IVanadium 1 26.9 mglki 

- 
! 
1 - 

Route Route 
EPC EPC -L Value Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

M 7.5E-09 
M 1.7E-03 
M 3.3E-07 
M 2.4E-06 
M 150E-09 
M 3.33E-05 
M 2.14E-07 
M 4.74E-08 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Total Hazard Index Across 

Hazard 
Quotient 

7YiziE 
1.7E-03 
1 .lE-03 
3.4E-04 
&OE-05 
3.3E-04 
1.7E-03 
6.6E-04 
7?!wiE t 
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z TABLE 08-l ‘tA 

% CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Occupational Worker 

Exposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 

Aluminum 
Arsenic 
Vanadium 

18920 
3.8 
26.9 

mtYkg M 
w/kg M 
m@kg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake Reference Reference 
I I I 

Reference 

I 

Reference 

I 

Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 



TABLE D6-11 B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

ium: Surface Soil 

Receptor Population: Occupational Worker 

‘xposure Chemical Medium Medium Route Route EPC 
Route of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 

I I I Calculation (1) 
I I I I I I 

tgestion Dieldrin 1 0.085 1 wlkg I 1 Wkg 1 M 
(Aluminum 1 18920 1 wh 1 i mgkg 1 M 
Arsenic 3.8 mglkg m$kg M 
Vanadium 26.9 mglkg wlkg M 

ermal Dieldrin 0.085 m@g wVk9 M 
Aluminum 
Arsenic 
Vanadium 

18920 
3.8 

26.9 

Wkg 
Wkg 
Wkg 

mm9 M 
mglkg M 
m@kg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

7.00E-03 1 mglkglday 
250E-05 1 mglkglday 1 
1 .OOE-01 mglkglday 

I 1.23E-04 mglkglday I 

1 6.2E-03 



TABLE D6-12A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD. MILTON, FLORIDA 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

lgestion Dieldrin 0.085 
Aluminum 18920 
Arsenic 3.8 

wlkg 
w/kg 
Wkg 

IVanadium I 26.9 I Wkg 
termal IDieldrin 1 0.085 1 mglkg 

Aluminum 18920 
Arsenic 3.8 
Vanadium 28.9 

Wkg 
Wkg 
Wkg 

Route 
EPC 
Value 

Route EPC 
EPC Selected 
Units for Hazard 

Calculation (I] 

wM M 
Wkg M 
wlkg M 
wM M 

I mgM I M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 

Intake 1 Intake IReference Reference 1 Reference 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration 

I Units 

I I 

7.9E-07 1 mglkglday 1 7.00E-03 1 m&g/day 
3.44E-09 I mglkglday I 2.50E-05 I mg/kg/day I 
7.66E-05 

I 
mglkglday 

493E-07 mglkglday 

Total Hazard Index Across All Exposure Rc 



TABLE D8-12B 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
REMEDIAL INVESTIGATION REPORT FOR SITES 3,4.6. 30,32, AND 33 

NAS WHITING FIELD, MILTON. FLORIDA 

Medium 
EPC 

Concern 

Ingestion Dieldrin 
Aluminum 
Arsenic 

Value 

0.085 
18920 

3.8 . 

Units 

W&t 
fWkg 
mgM 

Value 

((Dermal (Dieldrin 

Route EPC 
EPC Selected 
Units for Hazard 

i 

Calculation (1) 

w&t M 
mctlkg M 
mgfkg M 
m&kg M 
mg/kg I M 

(1) Medium-Specific (M) or Route-Specific (R)‘EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer) 

5.OE-09 
l.lE-03 
2.2E-07 
1.6E-06 

9.98E-10 
2.22E-05 
1.43E-07 
3.16E-08 

Intake Reference 
(Non-Cancer) 

IReference Reference I Reference I I Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

I I I Units 

I 

Total Hazard 

_- - 
l.iE-03 
7.4E-04 
2.3E-04 
4.OE-05 
2.2E-04 
1.2E-03 
4.5E-04 

=T7Tlzz 



TABLE D6-13 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Construction Worker 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 

Total Hazard Index Across All Exposure Routes/Pathways 

mglkglday - milligram per kilogram per day 



L 
Ir 
Ir 

TABLE D6-14A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Receptor Population: Resident 

xposure xposure Chemical Chemical Medium Medium Medium Route Medium Route Route Route EPC EPC 
Route Route of Potential of Potential EPC EPC EPC EPC EPC EPC Selected Selected 

Concern Concern Value Value Value Value Units Units for Hazard for Hazard 
Calculation (1) Calculation (1) 

rgestion Dieldrin 
Aluminum 
Arsenic 

0.085 
18920 
3.8 

mglkg M 
wlkg M 
Wkg M 

IVanadium 1 26.9 
ermal (Dieldrin 

wM I 
1 

1 mglkg 1 M 
0.085 1 mglkg 1 1 mgkt 1 M 

1 Al uminum I 18920 I milk; I I mgb I M 
Arsenic 
Vanadium 

3.6 
26.9 

mglkg 
. mglkg 

Wkg M 
mt$kg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer] 

1.2E-07 
2.6E-02 
5.2E-06 
3.7G05 

675E-06 
150E-03 
9.66E-06 
2.14E-06 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mg/kg/day 

,tienceI Reference 1 Reference 1 Reference 
Dose (2) Dose Units Concentration Concentration 

1 Hazard 
Quotient 

3.00E-04 mglkglday 
I.OOE-03 mglkglday 
2.50E-05 mglkglday 

1.7E-02 
5.3E-03 
2.7E-03 



TABLE D6-146 
CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil 

Receptor Population: Resident 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake / Intake 
:Non-Cancer) (Non-Cancer) 

lReferencel Reference I 
Dose (2) Dose Units 

Reference I Reference 1 Hazard 
Concentration Concentration Quotient 

1.2E-05 
6.75P08 

rnglkglday I 7.00E-03 I mglkglday I I 1 1.8E-03 
mglkglday 1 7.78E-09 1 mglkglday I 1 3.1E-04 



frame: Current/Future 

TABLE D6-15A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON. FLORIDA 

Exposure Chemical Medium Medium Route Route 
Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Ingestion Dieldrin 0.085 
Aluminum 18920 
Arsenic 3.8 

c Vanadium 26.9 
Dermal IDieldrin 1 0.085 

Aluminum 
Arsenic 
Vanadium 

18920 
3.8 
26.9 F 

EPC 
Selected 

for Hazard 
Zalculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer) 

i.lE-06 
2.4E-01 
4.9E-05 
3.4E-04 
l.O4E-07 
2.32G03 
1.49E-05 
3.29P06 

Intake I I Reference Reference 
Non-Cancer) Dose (2) Dose Units 

Units 

I I 

mglkglday 1 7.00E-03 1 mg/kg/day 
mglkg/day I 2.50E-05 1 mglkglday 

Reference I Hazard 
concentration Concentration Quotient 

I I 

Units 

I 1 2.3E-02 

s 
x 
R a, 



TABLE D6-158 
CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON. FLORIDA 

Scenario Timeframe: Current/Future 

Receptor Population: Resident 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

I Units I I 
8.1E-02 

I 
mglkglday 

1.6E-05 mglkglday 

l.lE-04 1 mglkglday 1 7.00E-03 1 m&&day I I 
3.61E-06 1 mglkglday I 2.50E-05 I mglkglday I 

1 1.6E-02 
1 1.4E-03 

8&E-04 I mglkglday 
5.17E-06 mglkglday l 



Exposure Medium: Subsurface Soil - (2 to 22 feet) 
Exposure Point: Site 4 

of Potential 
Medium 

EPC 
Value 

vlediun Route 
EPC EPC 
Units Value 

Route 
EPC 
Units 

mglkg 
w/kg 
mglkg 

1.9 @kg 
1.1 mg/kg 
1.2 - _ Wkg 

0.59 mQlkg w/kc! 
0.94 w/kg w/kg 
023 mglkg 

Indeno( I .2,3-cd)pyrene 0.12 w/M 
6.4 mglkg 
1.9 wh 
1.1 mg/kg 

Benzo(b)fluoranthene 1.2 w$kg 
Benzo(k)fluoranthene 0.59 mdkg 

0.94 w/kg 
Dibenzo(a.h)anthracene 0.23 meb 

0.12 Wkg 
64 w/kg 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

TABLE D6-16 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
U 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
Non-Cancer) 

l.lE-06 
6.2E-07 
6.6E.07 
3.3E-07 
5.3E-07 
1.3E-07 
B.t)E-oa 
3.6E-06 
1.3E-07 
7.4E-08 
0.lE-06 
4.OE-08 
63E-08 
1.6E-08 
B.lE-09 
1.4E-06 

Intake 
Non-Cancer] 

Units 

wWW 
~g/kglday 
mglkglday 
mglkglday 
fWWdaY 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

zeferencc 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OOE-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.23E-04 
,talHaza 

Reference 
Dose Units 

nWWw 
mg/kg/day 
mg/kglday 
m#glday 
fWkWw 
fWMt/dav 
w$Wday 

-zgg- 
mglkglday 

fWWday 
mglkglday 
mglkglday 

Index Acres 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
Quotient 

NA 
NA 
?JA 
NA 
NA 
NA 
NA 

1.2E-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.lE-02 
2.3E-02 



Scenario Timeframe: Current/Future 

Exposure Medium: Subsurface Soil - (2 to 15’) 

Receptor Population: Construction Worker 

TABLE D6-17 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Total Hazard Index Across 

ks 
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Reference 1 Reference 1 tlazard 
Concentration Concentration Quotienl 



m: Surface Soil 

fxposure 
I 

Chemical 
Route of Potential 

rermal 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Eenzo(k)fluoranlhene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l.Z,J-cd)pyrene 
Aroclor-1260 
Atuminum 
Arsenic 
Chromium 
Vanadium 
Benro(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(k)Ruoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2.3-cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

Medium 
EPC 

Value 

--7T=-- 
19 
21 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 
1.9 
1.9 
2.1 
1.7 
‘2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

Medium 
EPC 
Units 

x 
m9M 
w/kg 
mgM 
mglkg 
m9lk9 
m#g 
wfkg 
wMf 
mob 
mo/ko 
mglkg 
mgNt 
Wkg 
w/kg 
mokg 
w&t 
mgh 
wfkg 
mglkg 
mg@i 
fwflkg 
w$kg 
mglkg 

Route 
EPC 

Value 

TABLE D6-18A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

Route 
EPC 
Units 

x 
w/kg 
m#g 
m&! 
Wkg 
mcuk9 
mg~ko 
mM 
Wkg 
mglkg 
m/kg 

(i j Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

a 

(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 

8 
mglkg - milligram per kilogram 

ki 
mglkglday - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
[Non-Cancer) 

5.2E-07 
5.2E-07 
5.86-07 
4.7E-07 
58E-07 
5.5E-08 
4.4E-07 
l .BE-07 
8OE-03 
9.6E-07 
1.8E-05 
1.2E-05 

2.37E-07 
2.378-07 
2.62E-07 
2.12E-07 
2.62E-07 
2.50E-08 
2.00E-07 
7.49E-08 
3.63E-04 
1.40E-06 
8.12E-07 
5.27E-07 

Intake 
Non-Cancer] 

Units 

mglkglday 
mg/kWv 
mglkglday 
mglkglday 
mgN&W 
w Wdw 
mgWdw 
mglkglday 
mglkglday 
NWdw 
mglkglday 
mglkglday 
mgrkglday 
mg Day 
WWW 
mglkglday 
mgnto/dw 
mVWday 
mgkglday 
mglkWv 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

Ieferenu Reference Reference 
Dose (2) Dose Units Concentration 

NA 
NA 
NA 
tw 
NA 
NA 
tJA 
NA 

t .OOE+Of 
3.00E-04 
5.00E-03 
7.OOE-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .OOE-01 
1.23E-04 
1 .OOE-04 
7.00E-05 
PimE 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
We/day 
mgko/day 
me/kg/day 
w$WJay 
mglkglday 
msWdav 
wWdw 

s 
mglkokkv 

mglkglday 
mg/ko/dw 
mg*oldw 
mglkg~dw 
mglkglday 

mgntelday 
mglkglday 
mglkglday 
index Acror 

Reference 
Zoncentration 

Units 

&Pathways 

Hazard 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.OE-03 
3.2E-03 
3.6E-03 
1.7E-03 
TX- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 6E-03 
l.lE-02 
8 1 E-03 
7.5E-03 
m 



TABLE DB-188 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

A 
5 
8 
5 

B 
G 
0 

Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Trespasser 

(1) Medium-Specific (M) or Route-Speciftc (R) EPC selected for hazard calculation. 

z: 
0 
b 

E 

(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



Ixposure 
I 

Chemical 
Route of Potential 

Benzo(a)pyrene 
Benro(b)ftuoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Aroctor-1260 
Aluminum 
Arsenic 
Chromium 

IVanadium 
rermal IBenzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
tndeno(l,2,3cd)pyrene 
Anactor- 
Aluminum 
Arsenic 
Chromium 

Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Trespasser 

Medium 
EPC 

Value 

1.9 
19 
21 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 
1.65 
1.75 
2.05 
1.6 
1.9 

0.1265 
1.5 
0.6 

17390 
2.6 

40.725 
36 

Medium 
EPC 
Units 

- 
wkg 
mglkg 
n?Ykg 
Wkg 
wlkg 
mg/kg 
fwkg 
Wkg 
mglkg 
m!&t 
mglkg 
mglkg 
m&t 
mg*g 
w&t 
m&7 
m&3 
Wkg 
mglkg 
mglkg 
Wkg 
mgh 
Wkg 
mglkg 

Route 
EPC 

Value 

TABLE D6-19A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

EPC 
Units 

x 
Wkg 
mglkg 
mgM 
mtSQ 
n&W 
mWg 
Wkg 
mgM 
mgM 
mgk3 
mglkg 
mg/kg 
mt#kg 
mWg 
n’cilkg 
mgM 
mghI 
mWkg 
wW 
mglkg 
Wkg 
mgM 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
:Non-Cancer) 

-7Yzir 
3.3E-07 
3.7E-07 
3.OE07 
3.7E-07 
35E-06 
2.6E-07 
l.lE-07 
5.1E-03 
6.2E-07 
l.lE-05 
7.4E-06 
1.92E-07 
1.92E-07 
2.13E-07 
1.72E-07 
2.13G07 
2.03E-08 
1.62E-07 
6.06E-06 
2.95E-04 
l.l3E-06 
6.56E-07 
4.27E-07 

Intake 
Non-Cancer) 

Units 

WWday 
mglkglday 
mWW 

m&&la; 

WWday 
me&VW 
wncardw 
m$Wday 

z$$$- 
wWW 
WWW 
WWdav 
mglkglday 
mg&Vdw 
WWW 
WfmY 
mglkglday 
mgikglday 

mglkglday 

Ieference Reference 
Dose (2) Dose Units 

NA mglkglday 
NA mglkg~dw 
NA mglkglday 
tw WWW 
NA manceldw 
NA Welday 
NA mglkgm 
NA whlday 

1 .OOE+OO mgnCg/day 
3.00E-04 q/kg/day 
5.00E-03 mglkglday 
7.00E-03 mglkglday 

NA ms&tM 
NA mglkglday 
NA mgikglday 
NA mgikglday 
NA mglkglday 
NA WWday 
NA mgfk!&Jay 
NA mglkglday 

l.OOE-01 mglkglday 
1.23E-04 mglkglday 
1 .OOE-04 mglkgfday 

otal Hazard Index Acres 

Reference Reference 
:oncentration Concentratior 

Units 

Hazard 

NA 
NA 
NA 
NA 
NA 
NA’ 
NA 
NA 

5.1E-03 
2.1E-03 
2.3E-03 
l.lE-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.9E-03 
9.2E-03 
6 6E-03 
6. IS-03 
j7?zi?z 



Ixposure 
Route 

Chemical 
of Potential 

Benzoiajpyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,fcd)pyrene 
Aroclor-I 280 
Aluminum 
Arsenic 

Vanadium 
ermal IBenro(a)anthracene 

Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Indeno(l.2.3~cd)pyrene 

Medium 
EPC 

Value 

19 
1.9 
2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2. 
1.65 
1.75 
2.05 
1.6 
1.9 

0.1265 
1.5 
0.6 

17390 
2.6 

40.725 
36 

Medium 
EPC 
Units 

x 
Wkg 
vVkg 
mg/kg 
mglkg 
wlkg 
mglkg 
W&t 
wh 
mglkg 
Wkg 
mglkg 
Wkg 
mglkg 
mglkg 
mglkg 
wlkg 
w#g 
Wkg 
mglkg 
Wkg 
WQ 
Wkg 
mglkg 

TABLE D6-198 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

Route 
EPC 

Value 

Route 
EPC 
Units 

z 
WQ 
fWk9 
w/kg 
mglkg 
mglkg 
w/kg 
mglkg 
mglkg 
wlkg 
wlkg 
mglkg 
wVkg 
wlkg 
mglkg _ _ 
Wkg 

EPC 
Selected 

for Hazard 
Calculation (I] 

--r--= 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

intake 
,Non-Cancer) 

Tzfr 
15E-07 
1.6E-07 
1.4E-07 
1.7E-07 
l.lE-06 
1.3E-07 
5.3E-06 
1.5E-03 
2.5E-07 
3.6E-06 
3.2E-06 

2.91E-06 
3.06E-06 
3.6lE-06 
2.62E-06 
3.35G06 
2.29E-09 
2.64E-06 
l.O6E-06 
3.06E-05 
1.56E-07 
7.17G06 
6.34E-06 

Intake 
Non-Cancer) 

Units 

F$igiy 
mglkglday 
mglkglday 
mglkglday 
WWday 
mglkglday 
mglkglday 
mg/kg/day 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgikglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

Ieferenc 
Dose (2: 

Reference 
Dose Units 

T 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .OOE+Ol 
3.00E-@ 
5.00E-0: 
7.00E-0: 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE-0 
1.23E-0 
1 .OOE-Q 
7.00E-0 
7 
otal Haz 

mglkglday 

m&~/day 
mglkglday 
mgikglday 

mgikglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

m&;l/da y _- . 
mglkglday 

mglkglday 
Index Acroe 

(I) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

I Units 

Hazard 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-03 
6.2E-04 
7.2E-04 
4.5E-04 
-xi- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1E-04 
1.3E-03 
7.2E-04 
9.1 E-04 
8.7E-03 



TABLE DB-2OA 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Occupational Worker 

(1) Medium-SpeciRc (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilcgram per day 



TABLE D6-206 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenano Timeframe: Current/Future 
Medium- Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Occupational Worker 

ixposure 
Route 

Chemical 
of Potential 

Concern 

I 

igestion IBenzo(a)anthracene 
* 

Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benro(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Vanadium 

bermal IBenzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 

Medium 
EPC 

Value 

1.9 

19 

2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65. 

42.2 
1.65 
1.75 
2.05 
1.6 
1.9 

0.1265 
1.5 
0.6 

17390 
2.6 

40.725 
36 

EPC 

for Hazard 
Calculation (1) 

M 

_ M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation, 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 
(Non-Cancer) 

8.1E-07 
6.6E-07 

~ l.OE-06 
~ 7.6E-07 

9.3E-07 
6.4E-06 
7.3E-07 

~ 2.9E-07 
~ 65E-03 
~ 1.4E-06 

2.OE-05 

It-E%- 
7.66E-06 
9.23E-06 
7.20E-06 

1 “5:z:: 
6.75E-06 
2.70E-06 
7.63E-05 
4.03E07 
1.63E-07 
1.62E-07 

Intake 
(Non-Cancer 

Units 

mglkglday 

mglkglday 
WWday 

mglkglday 
mgikglday 
mg/kglday 
mglkglday 
mglkglday 
mgWdw 

* 
mglkglday 
mglkglday 
mglkglday 
WWdaY 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
malkaldav 
mglkglday 
mglkglda~ 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

1.6E-03 
2.3E-03 



Site Maintenance Worker 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 

Benzo(b)fIuoranthene 
Benro(k)fluoranthene 

Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

x 
mQ/kg 
Wkg 
wlkg 
mgh 
w/kg 
w/kg 
w/kg 
wh 
w/kg 
mgM 
I&k& 
mg’kg 
mg/kg 
wlkg 
mgh 
mglkg 
wlkg 
mglkg 
mm 
mgh 
w% 

wlkg wkg 
mglkg m&k& 

(1) MedirumSpecific (Mj or 4ori;teSpecific (Rj EPC seiected for hazard calculation, 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

1.9 
1.9 
2.1 
17 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 
1.9 
1.9 
2.1 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 

TABLE D6-21A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
[Non-Cancer) 

5.8E-08 
5.6E-06 
6.2E-06 
5.OE-08 
6.2E-06 
5.9E-09 
4.7E-06 
1.8E-06 
6.5G04 
1 .OE-07 
1.9E-06 
I .2E-06 

7.70E-00 
7.70E-06 
6.51E-06 
6.69E-06 
6.!ilE-06 
&lOE-09 
6.46E-06 
2.43E-08 
1.16E-04 
454E-07 
2.63E-07 
I.i’lE-07 

Intake 
I 
Referenu 

Non-Cancer) Dose (2) 
Units 

+ 
mglkgiday NA 
mgikglday NA 
mglkglday NA 
mglkglday NA 
m!Mhkv NA 
mgikgiday NA 
mglkglday NA 
mgrkglday NA 
mgikgiday 1 .OOE+M: 
mgWdaY 3.00E-04 

mglkglday NA 
mglkglday NA 
mgikglday NA 
mglkglday NA 
mglkglday NA 
mglkglday NA 
mglkglday NA 
wht’day l.OOE-01 
mglkglday 1.23E-04 
mglkgtday 1 .OOE-04 
mglkglday 7.00E-05 

Tore! Ha,, 

Relerence 
Dose Units 

mglkg/daY 
meWday 
maWday 
mglkglday 
mg/kg/day 
index Acios 

Reference 
Soncentration 

Reference 
Concentration 

Units 

es/Pathways 

Hazard 
Quotien 

T 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.56-04 
3.4E-04 
3.6E-04 
1.6E-04 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-03 
3.7E-03 
2.6E-03 
2.4E-03 
1.2E-02 



xposure 
Route 

Chemical 
of Potential 

Concern 

t 
gestion r 3 

Benzo(a)pyrene 1.9 mQ’kl 
Benzo(b)fluoranthene 2.1 
Benzo(k)fluoranthene 1.7 
Chrysene 2.1 Wkg 
Dibenzo(a,h)anthracene 0.2 WkI 
Indeno(l,2,3cd)pyrene 1.6 
Aroclor-1260 0.6 mQlkQ 
Aluminum 29100 
Arsenic 3.5 
Chromium 65 

IVanadium 
wlkg 

42.2 
srmal IBenzo(a)anthracene 

mglkg 
1.9 f’wlkg 
1.9 

Benzo(b)Ruoranthene 2.1 w/kg 
Benzo(k)ftuoranthene 1.7 WM 

2.1 mglkg 
Dibenzo(a,h)anthracene 0.2 w#g 
Indeno(l,2,3cd)pyrene 1.6 WJ’kQ _ - 

0.6 Wkg 
29100 mglkg 

3.5 w/kg 
65 w/kg 

42.2 m&j/k& 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

a 

(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 

Medium 
EPC 
Units 

Medium 
EPC 

Value 

Route 
EPC 

Value 

Route 
EPC 
Units 

WkQ 
Wkct 
mr#kg 
v/kg 
w/kg 
mQ’kQ 

mglkg 

8 
mglkg - milligram per kilogram 

k! 
mglkglday - milligram per kilogram per day 

TABLE D6-2% 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
[Non-Cancer) 

2.6E-06 
2.6E-06 
2.9E-06 
2.3E-06 
2.9E-06 
2.7E-07 
2.2E-06 
92E-07 
4.OE-02 
46E-06 
99E-05 
5.6E-05 
1.51E-06 
1.51E-06 
1.67E-06 
1.35E-06 
1.67E-06 
1.59E-07 
1.27E-06 
4.77E-07 
2.31E-03 
690E-06 
5.16E-06 
3.35E-06 

Intake 
Non-Cancer 

Units 

mgTkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
wWday 
w Wday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

lefere 

-ET 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

LOOE- 
i.OOE. 
‘.OOE. 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .OOE. 
I .23E. 
1 .OOE 
7.00E 
m 

.Ol 

.04 
-04 
-05 
azard 

Reference 
Dose Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
WWdw 
mgWdw 
mglkglday 
mglkgfday 
mglkglday 
maWW 
mgilrglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mg*gldw 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
Index Acre! 

Reference 
Concentratior 

Reference 
Concentration 

Units 

tes/Pathways 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
1.6E-02 
l.EE-02 
6.3E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.3E-02 
7.2E-02 
5 2E-02 
4.6E-02 
m 



Exposure Medium: Surface Soil 
Exposure Point: Site 6 

ixposure 
Route 

Chemical 
of Potential 

Concern 

mgb 
43M 

mglkg 
Wkg 
Wkg 
w&t 

=Tr-== 
- 
KI’kQ 

1.9 mglkg 
21 WlkQ 
1.7 w.Ykg 
2.1 mglkg 
0.2 v/kg 
1.6 Wkg 
0.6 w/kg 

29100 w/kg 
3.5 ma/kg 
65 

IVanadium 
w/kg 

42.2 m 
lermal lBenzo(a)anthracene 1.65 w&i 

1.75 mglkg 
Benzo(b)fluoranthene 2.05 w&t 
Bento(k)fluoranthene 1.6 mglkg 

1.9 n-W?a 
Dibenzo(a,h)anthracene 0.1265 mg’kg 
Indeno(l,2,3cd)pyrene 1.5 wlka 

0.6 mgh 
17390 w/kg 

2.8 mslka 
40.725 WkQ 

36 - 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

wlkg 
m!#kg 
m!dkg 

fV#Q 
mcth 
wlkg 
wWa 
wlkg 

& 

Medium 
EPC 

Value 

Route 
EPC 

Value 

TABLE 06-228 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

- 

Route 
EPC 
Units 

Medium 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

==-T=- 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

8.7E-07 
8.7E-07 
9.6E-07 
7.8E-07 
9.6E-07 
9.2L08 
7.3E-07 
2.7E-07 
1.3E02 
1.6E06 
3.OE-05 
1.9E-05 

1.74E-07 
1.74E-07 
1.92E-07 
1.56E-07 
1.92E-07 
1.83E-06 
1.47E-07 
5.50E08 
2.67E-04 
l.O3E-06 
5.95E-07 
3.86B07 

Intake 
,Non-Cancer] 

Units 

mglkglday 
WWW 
mgikglday 
mgh#W 
mdWday 
wWdav 
mgikglday 
w&WW 
mgikglday 
mglkglday 
mgnctWw 
mglkglday 
mglkglday 
mglkgtday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
w#g/day 
mglkglday 

teference 
Dose (2) 

-m- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.OOE+OO 
l.OOE-04 
5.00E-03 
f.OOE-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .OOE-01 
I .23E-04 
I .OOE-04 
r.OOE-05 
itaz 

Dose Units 

mglkglday 
WWJay 
m$Wday 
mglkglday 
mOWday 
m$WdaY 
mglkglday 
mglkglday 

-day 
Index Acres 

Reference 
Concentration 

Reference 
Concentration 

Units 

es/Pathways 

Hazard 
3uotieni 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E-02 
5.3E-03 
6.OE-03 
2.BE-03 
--Fir 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-03 
6 3E-03 
6.OE-03 
5.55-03 
m 



Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Resident 

of Potential 

Vanadium 
ermal IBenzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fkroranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 

Medium 
EPC 

Value 

-- 
1.Q 
1.9 
21 
1.7 
2.1 
0.2 
1.6 
0.6 

29100 
3.5 
65 

42.2 . 
1.9 

- 

\nediun 
EPC 
Units 

- 
Wkg 
Wkg 
Wkg 
@kg 
mcth! 
mt$kg 
Wkg 
m!$kg 
mgh 
mglkg 
mg&I 
g!Q 
mglkg 
mdkg 
Wkg 
Wkg 
Wkg 
m&g 
Wkg 
f-W?3 
Wkg 
Wkg 
wlkg 

Route 
EPC 

Value 

1.9 
2.1 
1.7 
2.1 
0.2 
1.8 
0.6 

29100 
3.5 
65 

42.2 

(1) Medium-Specific (M) or Route-Speciftc (R) EPC selected for hazard calculation. 

2 
(2) Values are for chronic exposure. 

? 
EPC - Exposure Point Concentrations 

8 mglkg - milligram per kilogram 

3 
mglkglday - milligram per kilogram per day 

TABLE D6-23A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

Route 
EPC 
Units 

x 
wM 
Wkg 
Wkg 
msb 
mg:kg 
mglkg 
Wkg 
wit/kg 
w#g 
Wkg 
mglkg 
wlkg 
wlkg 
wit&t 
mglkg 
fWkg 
Wkg 
mglkg 
mg&t 
Wkg 
wMt 
Wkg 
mglkg 

EPC 
Selected 

for Hazard 
Calculation (1 

=-==T- 
M 
M 
M 
M 
M 
M 
hl 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
INon-Cancer) 

2.4E-05 
2.4E-05 
2.7E-05 
2.2E-05 
2.7E-05 
26E-06 
2.OE-05 
7.7E-06 
3.7E-01 
45E-05 
63E-04 
5.4~~04 

2.33E-06 
2.33E-06 
2.57E-06 
2.06E-06 
2.57E-06 
2.45E-07 
1 .Q6E-06 
7.35E-07 
356E-03 
1.37E-05 
7.96E-06 
5.17E-06 

Intake 
Non-Cancer 

Units 

mglkglday 
mgWJay 
wWday 
mglkglday 
mglkglday 
mgWday 
~!itWday 
mgWday 
mglkglday 
mglkglday 
mgWday 

mglkglday 
mglkglday 
mglkglday 

-- _ 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

leferencc 
Dose(Z) 

7 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.OOE+Ot 
l.OOE-04 
KOOE-03 
r.OOE-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .OOE-01 
I .23E-Ok 
I .OOE-04 
7.00E-Of 
TiiTizi 

Reference 
Dose Units 

mWdav 
WWday 
meWday 
WWJv 
mg~gW 
mglkglday 
mglkglday 
wVWdw 
wMW 

?+z$i$ 
w$Wday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgM/day 
mglkglday 
mglkglday 
index Acres 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
3uotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.7E-01 
1.5E-01 
1 .fE-01 
7.7E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-02 
l.lE-01 
6.OE-02 
7.4E-02 
m 



TABLE 06-238 
CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURE 
SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 6 
Receptor Population: Resident 

Aediun 
EPC 
Units 

- 
w/Q 
Wkg 
wlkg 
w/h 
mWa 
w/kg 
w/kg 
m!No 
w#g 
w&t 
w/kg 
mJj& 
mglkt 
WSkg 
mWs 

Medium 
EPC 

Value 

Route 
EPC 

Value 

Reference 
Concentration 

Units 

Roule 
EPC 
Units 

mglkg 
Wkg 
mglkg 
ms’ka 
w/kg 
mglkg 
wiM 
mglkg 
w$kQ 
mglk!d 
m/kg 
mglkg 
mglkg 
mglk9 
ms*s 
wlkg 
mglkg 
m/kg 
mgh 
mglkg 
Wkg 
mgh 
m9M4 

EPC 
Selected 

for Hazard 
Calculation (1) 

--r- 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake Intake 
:Non-Cancer) (Non-Cancer) 

Units 

Reference 
Dose (2) 

-Jr 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+M 
3.00E-04 
500E-03 
7.00E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.OOE-01 
1.23E-04 
1 .OOE-04 
7.00E-05 
?niz 

Reference Reference 
Dose Units Concentration 

Hazard 
Quotient 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-01 
5.OE-02 
5 BE-02 
2.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
3 9E-02 
2.6E-02 
2.6E-62 

of Potential 

mglkglday - 
6.1E-06 
Q.OE-06 
7.3E-06 
Q.OE-06 
65E-07 
6.6E-06 
2.6E-06 
1.2E-01 
1.5&05 
2.6E-04 
l .BE-04 

6.08E-07 
6.06E-07 
6.Q3E-07 
7.23E-07 
B.Q3E-07 
6.50E-06 
6.60E-07 
2.55E-07 
1.24E-03 
4.76E-06 
2.76E-06 
1.79E-06 

1 65 
1.75 
2.05 
1.6 
1.9 

0.1265 
1.5 
0.6 

17390 
2.0 

40.725 

mgikglday 
WWW 
mglkglday 
nxWWv 
mglkglday 
mgWW 
mglkglday 
mglkglday 
w@Blday 
ma/kg/day 

IVanadium 
lermat lBenzo(a)anthracene 

mgikg/da; 
mglkglday 

36 
1.65 
1.75 
2.05 
1.6 
1.9 

0.1265 
1.5 
0.6 

17390 
2.6 

40.725 

w’kg’dw 
mgikgiday 
mglkglday 

WW’Jw 
mglkglday 
mglkglday 
mglkglday 
mgikglday 
mg’kg’day 
WWW 
mglkglday 
mgikglday 
mglkgiday 
mglkglday 

mglkglday 
mg*WaY 

m/kg 
Wkg 

(1) Medium-Speciftc (M) or Route-Specihc (R) EPC selected for hazard calculation 

7 
(2) Values are for chronic exposure. 

8 
EPC - Exposure Point Concentrations 

8 
mglkg - milligram per kilogram 

ti 
mglkglday - milligram per kilogram per day 

mglkglday 
mglkglday 
ey 1 
Index Across All Exposure Rc 



TABLE D6-24 
CALCUtATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Ibcenario Timeframe: Current/Future 

I Medium: Soil 
Exposure Medium: Surface Soil - Grass Area 
Exposure Point Site 30 
Receptor Population: Construction Worker 

IReceptor Age: Adult 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mg/kg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

Intake 1 Intake (References Reference 1 Reference ( Reference 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

( Hazard 
Concentration Concentration Quotient 



Scenario Timeframe: Current/Future 

Receptor Population: Resident 

TABLE D6-25A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 
Units 

Route Route 

I I 

EPC 
EPC EPC Selected 

Value Units for Hazard 

I I I I Calculation (1) 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 

intake I Intake IReferencel Reference 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

66E-06 

I 

mglkglday 

I I 

3.00E-04 m&/day 
6.7E-05 mglkglday 7.00E-03 mglkglday 
4.2E-05 1 mglkglday 1 5.00E-03 1 mglkglday 
3.31E-03 1 mglkglday 1 l.OOE-01 I mglkglday 
I .22E-05 

I 

mglkglday 1.23E-04 mglkglday 
566E-06 mglkglday I I 7.00E-05 mglkglday 

Total Hazard Index Across 

Reference 
Concentration 

,’ 

- 
II Exposure ROI 

Units I 

I 9.9E-02 
7.2E-02 



TABLE D6-258 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Soil -Grass Area 

Receptor Population: Resident 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



Receptor Population: Resident 
[Receptor Age: Child 

TABLE D6-26A 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Route 
EPC 

Value 

Route EPC 
EPC Selected 
Units for Hazard 

Calculation (1) 

Wkg M 
mdkg M 
mgfkg M 

1 Wk9 1 
mglkg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mg/kg/day - milligram per kilogram per day 

mglkglday I S.OOE-03 I mglkglday 
509E-03 I mglkglday I l.OOE-01 I q/kg/day I 

I 1 7.9E-02 
1 S.lE-02 

1.88E-05 

I 

mglkgldey 1.23E-04 mgikglday 
7.8OE-06 mglkgldey I I 7.00E-05 mgikglday I I I 

l.SE-01 
l.lE-01 



Scenario Timeframe: CurrenUFuture 

Exposure Medium: Surface Soil - Grass Area 

Receptor Population: Resident 

TABLE 06-268 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure /I I Chemical 
Route of Potential 

Concern 
1 1 1 1 Calculation (1) 

Ingestion Aluminum 
Arsenic 
Vanadium 
Chromium 

Dermal Aluminum 
Arsenic 
Vanadium 
Chromium 

23767 
3.9 

46.3 
21.4 

23767 
3.9 

46.3 
21.4 

mg&! 
w&g 
Wkg 
mglkg 
mgh 
mglkg 
wlkg 
wtht 

mglkg M 
w&t M 
mgh M 
Wkg M 
wlkg M 
Wkg M 
mglkg M 
mglkg M 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



TABLE D6-27 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 30 

NAS WHITING FIELD, MILTON, FLORlbA 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker 

s 
b 
ul (2) Values are for chronic exposure. 

EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 



TABLE 06-28 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 33 

NAS WHITING FIELD, MILTON, FLORIDA 

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Values are for chronic exposure. 
EPC - Exposure Point Concentrations 
mglkg - milligram per kilogram 
mglkglday - milligram per kilogram per day 
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TABLE D?-1A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

eceptor Population: Trespasser 

Exposure Exposure 

Medium Point 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Dermal Exposure 

Routes Total 

Inhalation Dennal Exposure 

Routes Total 

Primary 

Target Organ 

liver 

Inhalation 

ioil Surface Soil site 3 Xeldrin 276E-08 

rluminum NA 

rrsenic 3.23E-07 

:hromium NA 

lanadium NA 

(Tota 3.50E-07 

__ 

2.51E-06 527E-06 Xeldrin 

NA NA aluminum 

l.l5E-66 1.47B66 vsenic 

NA NA :hromium 

NA NA lanadlum 

1.2E-66 1.52P06 (Total, 

0.6662 0.0005 
- 0.9627 0.0066 

0.0179 0.0229 

0.6953 0.9977 

0.0661 0.0074 

0.0322 0.6470 

- 
and All Exposure Routes 0.0470 

o.ooo2 

0.0059 

0.9650 

0.6923 

0.9913 

0.0146 

skin 

NOEL 

NOEL 

Total Risk Across Soil 1.52E-W 

Total Risk Across All Media and All Exposure Routes 1.52E-96 

Tob 

Total Liver HI = 

Total Skin HI = 

Total CNS HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

H! - Hazard !ndex 



Medium 

- 
oil 

TABLE D7-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4.6,30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

eceptor Population: Trespasser 

Exposure 

Medium 

Exposure 

Point 

Chemical 

I 

Surface Soil Site 3 

s r; 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

Iieldrin 877E-10 

Vuminum NA 

irsenic 1.37E-08 

:hromium NA 

lanadium NA 

(Total) t.46G08 

nhalation 

__ 
__ 

1.6OE-09 

NA 

9.78G08 

NA 

NA 

9.9806 

‘otal Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

Routes Total 

2.48E-09 

NA 

l.l2E-07 

NA 

NA 

l.l4E-07 

1.14E-07 

l.l4E-07 
1 

lieldrin 

lumlnum 

rsenic 

hromlum 

anadium 

(Total 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation 

- 
o.owo 
0.0015 

o.wi 1 

0.0004 

0.0004 

0.0034 

Primary 

Target Organ 

ltver 

CNS 

skin 

NOEL 

NOEL 

Dermal 

O.oool 

O.Wl4 

0.0076 

0.0016 

0.0034 

0.0141 

iazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

o.fJ691 

0.0029 

0.0087 

0.0019 

0.0038 

0.0174 

Total Liver HI = 

Total Skin HI = 

Total CNS HI = 

HI - Hazard Index 

q 
0 



TABLE D7-2A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 

Medium 

Medium Exposure 

Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lngeslion Inhalation Dermal Ingestion Exposure 

Routes Total 

Exposure 

Routes Total 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

- 
oil Surface Soil Site 3 ieldrin 

luminum 

rsenic 

hromium 

anadium 

(Tota 

354E-08 

NA 

4.15E-07 

NA 

NA 

4.51&07 

4.07E-08 

NA 

1.86E-66 

NA 

NA 

1.86E-06 

7.62G08 

NA 

2.28E-06 

NA 

NA 

2.38P08 

ieldrln 

luminum 

rsentc 

hromium 

anadium 

(Total 

0.0002 

o.w38 

0.0032 

0.0015 

o.wo9 

0.6685 

0.6662 

0.0022 

0.0145 

0.0043 

0.0049 

0.0261 

0.0603 

0.0060 

0.0177 

0.0058 

0.0058 

0.0356 

2.36E-66 Total Risk Across Soil Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 2.36E-66 

Total CNS HI = 1 
I, ,I 

1 o.Ca6 

Total Skin HI = 11 11 0.018 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



TABLE D7-2B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

CENTRAL TENOENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4,6.30.32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

IJ 

cenario Timeframe: Current/Future 
eceptor Population: Trespasser 
eceptor Age: Adutt 

Medium Carcinogenic Risk Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Exposure 

Point 

Chemical 

Ingestion Inhalation Dermal inhalation Demral 

7.89E.10 

NA 

4.83E-08 

NA 

NA 

4.91E-08 

Exposure Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

Routes Total Routes Total 

003093 

0.0012 

0.0018 

o.ooo5 

o.fJo97 

o.wJ41 

3il Surface Soil Site 3 ieldrin 

luminum 

rsenic 

hromium 

anadium 

(Total 

1.97E-09 

NA 

3.09G08 

NA 

NA 

3.29G08 

2.76609 

NA 

7.92E-08 

NA 

NA 

8.19E-08 

o.tlo992 

0.0010 

0.9tlo7 

o.ooo2 

o.ooo2 

0.9922 

O.wJol 

o.ow2 

0.0011 

0.0002 

0.0005 

0.0020 

luminum 

rsenic 

hromium 

anadium 

(Tota 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Across All Ms 8.19808 

8.19E-98 

and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

0 
HI - Hazard Index 

d 
h 



TABLE D7-3A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4,8.30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure II Chemical I Carcinogenic Risk Chemical 

T2!fiij Chemical Routes Total L 

2.38697 2.38607 ieldrln ieldrln 

NA NA Aluminum luminum 

8.82E-98 8.82E-98 Arsenic rsenic 

NA NA Chromium hromium 

NA NA 
E 
Vanadium anadium 

8.88E-98 8.88E-98 (Tota (Tota 

Medium 

oil 

Exposure 

Medium 

Surface Soil 

Point Point 1, II 
Ingestion 

Site 3 Site3 Dieldrin Dieldrin 1.23E-07 

Aluminum Aluminum NA 

Arsenic Arsenic 1.44E-06 

Chromium Chromium NA 

Vanadium Vanadium NA 

(Total) (Total) 1.58E-08 

1.23E-07 

NA 

1.44E-06 

NA 

NA 

1.58E-08 

ingestion inhalation Dermal 

- 
0.0004 

0.0105 

0.0090 

0.0042 

O.W24 

0.0285 

0.0004 O.WO8 

0.0048 0.0154 

0.0322 0.0412 

0.0098 0.0138 

0.0109 0.0133 

0.0580 0.0845 

Exposure 

Routes Total 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

- 
‘otal Risk d 

l.l3E-07 

NA 

518E-98 

NA 

NA 

5.29E-98 

Total Risk Across All Media and All Exposure Routes 

Across All Media 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

7 
HI - Hazard Index 

0 



TABLE D7-3B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,8,30.32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium 

oil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

i 
Site 3 

Ingestion Exposure 

Routes Total 

inhalatton Dermai Inhalation Primary 

Target Organ 

Exposure 

Routes Tota 

o.WO2 

0.0080 

0.0088 

O.Wl9 

0.0025 

0.0171 

ieldrin 

tuminum 

rsenic 

hromium 

anadium 

(Tota 

1.4lE-08 

NA 

2.21E-07 

NA 

NA 

2.35E-07 

2.59B09 

NA 

1.59E-07 

NA 

NA 

1.81E-07 

1.87E-08 

NA 

3.79E-07 

NA 

NA 

3.98&07 

leldrin 

lumlnum 

rsenic 

hromium 

anadium 

(Tota 

liver 

CNS 

skin 

NOEL 

NOEL 

0.0001 

0.0055 

0.0038 

0.0013 

0.0013 

0.0120 

o.OOOg3 

0.0095 

0.W27 

0.0006 

0.0012 

o.w51 

Total Risk Across Soil 3.98E-07 

Total Risk Across All Media and All Exposure Routes 3.98E-07 

lazard Index Across All Media and All Exposure Routes 

Total Liver 

Total CNS 

‘HI = 

HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

9 
Q 



Scenario Timeframe: Current/Future 
Receptor Populatron: 

Medium 

ioil 

Exposure Exposure 

Medium Point 

Surface Soil Site 3 

TABLE D7-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Chemical 

ieldrin 

uminum 

senic 

hromium 

medium 

(Tots 

Ingestion 

3.89E-09 

NA 

4.32E-08 

NA 

NA 

4.89E-08 

__ 
__ 

- 

2.94E-08 2.41E-08 

NA NA 

9.32E-07 9.75E-07 

NA NA 

NA NA 

9.52E-07 9.99E-07 

Total Risk Across Soil 9.99E-97 Total Hazard Index Across All Media and A8 Exposure Routes 

Total Risk Across All Media and All Exposure Routes 9.99E-07 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

Exposure 

Routes Total 

ieldrtn 

lumtnum 

rsenic 

hromium 

anadium 

(Total) 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

Non-Carcinogenic Hazard Duottent 

Ingestion 

0.00001 

O.ooO32 

O.ooO27 

0.99913 

o.ww7 

o.ooo79 

Dermal 

- 
o.ooo1 

0.0009 

0.0058 

O.Wl7 

0.0020 

0.0104 

Exposure 

Routes Total 

0.0001 

0.0012 

00981 

0.0019 

0.0020 

0.0112 

0.0112 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 
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Medium 

oil 

lScenarto Timeframe: CurrentlFuture 1 
Population: Resident 

eceptor Age: Adutt II 

Exposure Exposure 

Medium Point 

Surface Soil Site 3 

TABLE D7-6A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD. MILTON. FLORIDA 

Ingestion Inhalation 

rieldrtn 

duminum 

dsenic 

:hromium 

‘anadium 

(Tota 

l.lOE-06 

NA 

1.29E-05 

NA 

NA 

1.40E-05 

Carcinogenic Risk (1) 

5.30E-07 

NA 

2.46E-05 

NA 

NA 

2.63E-05 

Total Risk Across Soil 3.93E-65 Total Hazard Index Across All Media and All Exposure Routes 0.2768 

Total Risk Across All Media and Atl Exposure Routes 3.93E-05 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI _ Hazard tndex 

Routes Total 

1.63~~66 

NA 

3.77G05 

NA 

NA 

3.93E-05 

tetdrfn 

lumtnum 

nenic 

hromium 

anadium 

(TOtal 

Primary 

Target Organ 

her 

CNS 

skin 

NOEL 

NOEL 

Non-Cardnogenic Hazard Quotient 

L 
lnaestton lnhalatton Dennal 

- 
0.6912 

0.0295 

0.0251 

0.0117 

0.9667 

0.0741 

-- 

0.0014 

0.0171 

0.1137 

0.0339 

0.0366 

0.2647 

Exposure 

Routes Total 

0.9926 

0.6465 

0.1388 

0.0458 

0.6452 

0.2788 

Total Liver HI = 0.693 

Total CNS HI = 0.647 

Total Skin HI = 0.139 



TABLE D7-6B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT StTE 3 

Scenario Timeframe: Current/Future 

CENTRALTENDENCYEXPOSURE 

NAS WHITING FIELD, MILTON. FLORIDA 

Medium 

oil 

Exposure Exposure 

Medium Point 

Surface Soil Site 3 

Chemical 

lieldrfn 3.70G08 

luminum NA 

--l-- 
rsenic 5.90G07 

hromium NA 

anadium NA 

(Total) 6.27E-07 

Carcinogenic Risk (1) 

lnhalatton Demral Exposure 

Routes Total 
- 
9.50E-09 

NA 

580E-07 

NA 

NA 

590E-07 

4.65E-06 

NA 

1.17E-06 

NA 

NA 

I .22E-06 

Total Risk Across Soil 1.22G06 Total Hazard Index Across All Media and All Exposure Routes 0.0215 

Total Risk Across All Media and All Exposure Routes 1.22E-06 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

- 

ir 

ieldrfn 

luminum 

rsenic 

hromium 

anadium 

(Tota 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation 

0.0001 

0.0051 

0.0036 

0.0012 

0.0012 

0.0112 

0.0001 

0.0010 

0.0056 

0.0012 

0.0025 

0.0103 

Exposure 

Routes Total 

0.0002 

0.0061 

0.0091 

0.0023 

0.0037 

0.0215 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 



D7-7A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: CurranVFuture 
Receptor Population: Resident 

Exposure Exposure 

Medium Point 

Chemical Carcinogenic Risk (I) Chemical Non-Cardnogenlc Hazard Quottent Medium 

Ingestion Dermal Exposure Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

NOEL 

Exposure 

Routes Total 

0.013 

0.301 

0.410 

0.161 

0.122 

1.067 

Routes Total - 

__ 

- 
NA 

NA 

NA 

NA 

NA 

NA 

oil Surface Soil Site 3 ieldrin 

luminum 

rsenic 

hromium 

snadium 

(Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lieldrtn 

tuminum 

rsenic 

hromium 

anadium 

(Total: 

0.011 

0.275 

0.234 

0.109 

0.062 

0.692 

0.002 

0.026 

0.175 

0.052 

0.059 

0.315 

Total Risk Across Soil NA Total Hazard Index Across All Media and All Exposure Routes I.007 

Total Risk Across All Media and All Exposure Routes NA 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the adult resident for this presentation). 

NA - Not Applicable 

CNS - Central NtNOuS System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Rrr+lntnr AOF Child 

TABLE 07-78 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 3 

CENTRAL TENDENCY EXPOSURE 

NAS WHITING FIELD. MILTON. FLORIDA 

.--- r._. .I_. -....- I, 

Medium 

)il 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Site 3 

Chemical 

Dietdrfn 

Aluminum 

Arsenic 

Chromium 

Vanadium 

(Total) 

Ingestion 

NA 

Carcinogenic Risk (1) 

Inhalation Denal Exposure 

Routes Total 

Chemical Non-Carckmgenic Hazard Quotient 

Primary lngestlon Inhalation Dermal Exposure 

Target Organ Routes Total 

0.001 - 0.86824 0.881 

0.846 - 0.8647 0.053 

(Total) 0.105 064834 0.154 

I ora, nw. wcross aorr 

Ii 

l-in I ona nazam muax naorr WI ~wara ano tus exposure nouw3.3 
I 

Total Risk Across All Media end All Exposura Routes NA 

Total Liver HI = 

(1) Cancer risk is calculcated using an age adtustment and is presented as lifetime cancer risk (refer to the adult resident for this presentation). Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central NeNOuS System 

NOEL-No Observable Effect Level 

HI -Hazard Index 
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TABLE 07-98 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4.6.39,32. AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

eceplor Population: Trespasser 
eceptor Age: Older Child- 

Ingestion Inhalation Derrnal 

Target Organ 

ieldrin 

luminum 

rsenic 

anadium 

(Tota 

liver 

CNS 

skin 

NOEL 

09002 

0.093 

0.002 

0.001 

0.005 

0.0004 

0.002 

0.012 

0.005 

0.020 

Exposure 

Routes Total 

o.oolI7 

0.005 

0.014 

0.005 

0.025 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Exposure Exposure 

Medium Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Exposure 

Routes Total 
- 

- 

Oil Surface Soil Site 4 ‘ieldrin 

luminum 

rsenic 

532E-09 

NA 

2.23E-08 

NA 

2.76E-08 

9.71E-09 t .50E-68 

NA NA 

159E-07 l.ElE-07 

NA NA 

1.89E-07 1.98E-97 

- 
rotal Risk Across Soil 1.96E-97 

(Total 

Total Risk Across All Media and All Exposure Routes 1.96E-07 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

r: 
Q 
00 
E 



TABLE D7-1OA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

eceptor Population: Trespasser 

Exposure 

Medium 

Exposure 

Point 

Carcinogenic Risk Non-Carcinogenk Hazard Quotient 

Ingestion Exposure 

Routes Total 

Primary 

Target Oman 

Detmal Exposure 

Routes Total 

lnhalatlon 

cil Surface Soil Site 4 ieldrin 

luminum 

rsenic 

anadium 

(TOb 

6.84E-08 

NA 

2.87E-07 

NA 

3.55E-07 

7.87E-08 

NA 

1.29E-06 

NA 

1.37E-08 

1.47E-07 

NA 

1.57E-06 

NA 

1.72G06 

ieldrin 

luminum 

rsenic 

anadium 

(Tota 

liver 

CNS 

skin 

NOEL 

o.ooo3 

0.0033 

0.0022 

o.ooo7 

0.0065 

o.ooo3 

0.0019 

O.OlW 

0.0039 

0.0162 

0.0006 

0.0052 

0.0122 

0.0046 

0.0227 

< 
0.023 Total Risk Acmss Soil 

Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Across All Media end Atl Exposure Route+ 1.72E-06 

1.72E-06 

Total Llver HI = 0.001 

Total CNS HI = 0.005 

Total Skln HI = 0.012 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 
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TABLE D7-1 IA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

cenario Timeframe: CurrenUFuture 
eceotor Pooulation: Occuoational Worker 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

e&or Age: Adutt ’ 

Exposure 

Medium 

Chemical Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium Exposure 

Point 

Ingestion Prfmary 

Target Organ 

liver 

CNS 

skin 

NOEL 

Exposure 

Routes Total 

O.Wl6 

0.0135 

0.0284 

0.0105 

0.0541 

Exposure 

Routes Total 

4.56E-87 

NA 

4.57~~98 

NA 

5.03886 

nhalation 

oil Surface Soil Site 4 lieldrin 

luminum 

rsenic 

anadium 

(Total 

2.38G07 

NA 

9.98E-07 

NA 

1.23E-06 

2.19E-87 

NA 

3.58E-88 

NA 

3.80E-86 

ieldrfn 

ktminum 

rsenic 

anadium 

(Tota 

0.8C08 

0.6693 

0.0062 

O.Wl9 

0.0182 

08088 

0.9043 

0.0222 

0.W86 

0.0359 

5.03E-86 Total Risk Across Soil Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 5.03E-86 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 



TABLE 07-116 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

CENTRALTENDENCYEXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD. MILTON, FLORIDA 

Carcinogenic Risk Non-Carctncgenk Hazard Quotient Medium Chemical Chemical Exposure 

Medium 

Exposure 

Point 

Ingestion Ingestion Dermal Exposure 

Routes Total 

1 .Ol E-07 

NA 

6.16E-07 

NA 

7.17807 

Primary 

Target Organ 
, 

liver 

CNS 

skin 

NOEL 

Exposure 

Routes Total 

O.WlO 

0.0101 

0.0106 

0.0036 

0.0253 

oil Surface Soil Site 4 lieldrin 

.luminum 

rsenic 

‘anadium 

(Tote 

8.55E-08 

NA 

359E-07 

NA 

4.44E-07 

1.57E-08 

NA 

2.58B07 

NA 

2.73E-07 

eldrln 

uminum 

senic 

madium 

(Tota 

0.0008 

0.0093 

0.0062 

0.0019 

0.0182 

o.ooo2 

0.0009 

0.0044 

o.olJ17 

0.0072 

7.17E-07 Total Risk Across Soil Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 7.17E-07 

Total Liver HI = 

Total CNS HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 
0 

d 



TABLE D7-12A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
Receptor Populatron: 

- 

T Medium Exposure Exposure 

Medium Point 

Chemical Non-Cardnogenlc Hazard QuoUent 

Ingestion Inhalation Demtal Exposure Ingestion Dermal Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

Exposure 

Routes Total 

o.cxJO2 

0.0013 

0.0044 

O.Wl7 

0.0076 

Routes Total 

lil Surface Soil Site 4 lieldrin 

.luminum 

rsenic 

‘anadium 

(Tota 

1.43E-08 

NA 

598E-08 

NA 

7.40E-08 

__ 

__ 

3.94E-08 5.36E-08 

NA NA 

844E-07 7.04P07 

NA NA 

6.83E07 7.57E-07 

leldrin 

umtnum 

renic 

anadium 

0.0001 

O.ooO8 

0.0040 

0.0016 

0.0065 

7.57&07 Total Hazard Index Across All Madla and WI Exposure Routes 0.0078 

Total Risk Across All Media and AU Exposure Routes 7.57607 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



TABLE D7-13A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COQCs AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 
NAS WHITING FIELD, MILTON, FLORIDA 

Medium 

lil 

)il 

Exposure 

Medium 

Exposure Exposure 

Point Point 

Chemical Chemical 

Surface Soil 

Subsurface Soil 

(2 to 22 feet) 

NA - Not Applicable 

CNS -Central Nervous System 

NOEL -No Observable Effect Level 

HI -Hazard Index 

Site 4 Site 4 Dieldrin 

Aluminum 

Arsenic 

Vanadium 

Site 4 

(Tota 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Eenzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anlhracane 

Indeno(l,2,3cd)pyrene 

Arsenic 

Ingestron Dermal 

109E-03 

NA 

4.59E-08 

NA 

5.68E-08 

1 12E-08 

6.47E-08 

7.05E09 

3.47s10 

5.52G11 

1.35E-08 

7.05E-10 

7.73E-08 

1.75E-07 
4 

- 
262E49 

NA 

4.29E-08 

NA 

4.55E-tl8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.23E-08 

7.23E-08 

Total Risk Across : ace Soil 

Total Risk Across Subsurface Soil 

Carcinogenic Risk 

Total Risk Across All Media and All Exposure Routes 

II Chemical 

enzo(b)fiuorenthene 

nxo(k)tluoranthe.ne 

ibenzo(a.h)anthracene 

Primary 

Target Organ 
D 

liver 

CNS 

skin 

NOEL 

carcinogen 

carcinogen 

carcinogen 

czdmgen 

carcinogen 

carcinogen 

carcinogen 

skin 

Non-Carcinogenic Hazard Quotient 

azard Index Across All Media and All Exposure Routes 

Ingestion 

- 
0.001 

0.011 

0.007 

0.002 

0.021 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.012 

0.012 

Inhalation Dermal 

* 
0.0002 

0.001 

0.007 

0.003 

0.011 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.011 

0.011 
- 

Exposure 

Routes Total 
b 

O.Wl 

0.012 

0.014 

0.005 

0.032 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.023 

0.023 

0.055 
- 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 



TABLE D7-13B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 
NAS WHITING FIELD. MILTON, FLORIDA 

Chemical Chemical Medium Exposure 

Medium 

Exposure 

Point 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Inhalation Ingestion Inhalation EXpoSure 

Routes Total 
- 

0.001 

0.012 

0.014 

0.005 

0.032 

Exposure 

Routes Tolal 

1.26E-08 

NA 

6.68E-06 

NA 

1.02E-07 

1.50E-07 

1.5OE-07 

Primary 

Target Organ 
?- ‘ 

liver 

CNS 

skin 

NOEL 

skin 

Site 4 o.wo2 

o.wi 

0.007 

o.w3 

0.011 

1.09E-08 

NA 

4.59E-08 

NA 

5BBE0B 

7.73E-08 

7.73E-08 

2.62E-09 

NA 

4.29E-08 

NA 

4.55E-08 

7.23E-06 

7.23E-06 

iefdrin 

luminum 

W3nic 

snadium 

rsenic 

(Tola 

(Tota 

0.091 

0.011 

0.007 

0.002 

0.021 

0.012 

0.012 

lieldrin 

luminum 

rsenic 

anadium 

manic 

(Total 

(Total 

Site 4 0.011 

0.011 

0.023 

0.023 

Subsurface Soil 

(2 to 15 feet) 

Total Risk Across Surface Soil 

Total Risk Across Subsurface Soil 

1.02E-07 

1.50E07 
> - 

2.52E-07 
P -z 

Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 



TABLE Q7-14A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Medium Chemical Carcinogenic Risk (1) Chemical Non-Carcfnogenjc Hazard Quotient Exposure Exposure 

Medium Point 

‘ngestfon Dermal 

- 
0.003 

0.015 

0.079 

0.031 

0.127 

Exposure 

Routes Total 

3.17GO6 

NA 

2.56E-05 

NA 

2.89E-05 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

Routes Totat 

oil Surface Soil Site 4 Nieldrfn 

luminum 

rsenic 

anadium 

(7 

2.14E-06 

NA 

8.90E.06 

NA 

1 .lOE-05 

__ 

__ 

l.O3E-06 

NA 

1.67E-05 

NA 

1.77Ev05 

ieldrfn 

uminum 

rsenlc 

snadium 

0 

0.002 

0.026 

0.017 

0.005 

0.051 

0.005 

0.041 

0.068 

0.036 

0.178 

Total Risk Across Soil 2.88E-05 Total Hazard Index Across All Media and All Exposure Routes 0.178 

Total Risk Across All Media and All Exposure Routes 2.88E-05 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. Total Liver HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



TABLE D7-14B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 4 

CENTRALTENDENCYEXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Medium Exposure Exposure 

Medium Point 

Chemical Carcinogenic Risk (1) Non-Carcinogenic Hazard Quotient 

Ingestion nhalation Exposure 

Routes Total 

Primary Detmal Exposure 

Routes Total Target Organ 

oil Surface Soil Site 4 ieldrin 

luminum 

rsenic 

‘anadium 

(Tota 

2.3OE-07 

NA 

9.80E-07 

NA 

l.l9E-08 

5.80G08 

NA 

9.50E-07 

NA 

1 .Ol E-08 

2.88E-07 

NA 

1.91 E-08 

NA 

2.2OC08 

~eldrtn 

uminum 

senic 

anadium 

liver 

CNS 

skin 

NOEL 

0.00078 

0.0087 

0.0058 

O.Wl8 

0.017 

__ 
0.ooo31 0.001 

0.0017 0.010 

0.0091 0.015 

0.0035 0.005 

0.015 0.032 

Total Risk Across Soil Z.ZOE-08 Total Hazard Index Across All Media and All Exposure Routes 0.032 

Total Risk Across All Media and All Exposure Routes 2.2OE-08 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. Total Liver HI = 

Total Skin HI = 

NA - Not Applicable 

CNS -Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



TABLE D7-15A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 AT SITE 4 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON. FLORIDA 

Scenario Timeframe: CurrenVFuture 

Exposure Exposure 

Medium Point 

Carcinogenic Risk (1) Chemical NonCarcinogenIc Hazard Quotient Medium 

Site 4 

Ingestion Inhalation Dennal Ingestion lnhalatlon Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

Primary 

Target Organ 

liver 

CNS 

skin 

NOEL 

Exposure 

Routes Total 

0.028 

0.265 

0.263 

0.096 

0.070 

> 
0.670 

NA 

NA 

NA 

NA 

NA 

lieldrin 

luminum 

ssenic 

‘anadium 

(Tota 

NA 

NA 

NA 

NA 

NA 

ieldtin 

luminum 

rsenic 

snadium 

(Tota 

0.022 

0.242 

0.162 

0.049 

0.475 

0.004 

0.023 

0.121 

0.647 

O.lQS 

Surface Soil 

A 
Total Risk Across Soil NA Total Hazard Index Across All Me and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes NIP 

Total Liver HI = (1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the adult resident for thispresentation). 

NA - Not Applicable 

CNS . Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

2 
0 
6 
13 
co 



TABLE D7-15B 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT StTE 4 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4,6. 30, 32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 
m 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Non-Carcinogenic Hazard Quotient 

nhalatttr lngestiw 

- 
0.0073 

0.061 

0.054 

0.016 

0.156 

inhalation 

- 

IngeStiOn Dermat Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

Primary 

Target organ 
, < 

liver 

CNS 

skin 

NOEL 

Exposure 

Routes Tots 
- 

0.009 

0.069 

0.096 

0.032 

0.226 

0.226 
- 

Dermal 

4 
0.0014 

0.006 

0.042 

0.016 

0.067 

, 
Surface So4 Site 4 reldrin 

uminum 

‘senic 

w-radium 

(Tota 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ieldrin 

uminum 

~Senk 

anadium 

(Tota 

NA Total Risk Across Soil Total Hazard Index Across All Media and All Exposure Reute 

Total Risk Across All Media and All Exposure Router 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the aduk resident for this presentation) Total Liver HI = 

Total CNS HI = 

Total Skln HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 



TABLE D7-17A 

SUMMARY OF RECEPTOR RISKSAND HA.?ARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 

Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Surface Soil 

ngestion lnhalatiol 

- 
._ 

- 
Total I 

Dennel Exposure 

Routes Total 

5.43C05 

543E.07 

600E-05 

4 BBE-09 

6.OOE-10 

5.71E-06 

4.57E-05 

7.07E.05 

NA 

9.37E-07 

NA 

NA 

1.77E-66 

I.77808 
- 

1.77E.06 
- 

EXpOS”~ 

Routes Tote1 
w 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.012 

0.015 

0 012 

0.009 

0.047 

Target OrQSn 
L 

lil snzo(a)anthracene 

snzo(a)pyrene 

snzo(b)fluaranthene 

anzo(k)fl”oranthene 

It-yStX”e 

~benzo(a,h)anthracaf 

deno(l.2.bcd)pyren 

‘oclor-1260 

uminum 

senic 

xxnium 

anadium 

(To” 

5.43E-06 

5.43E-07 

6.00E.06 

4.66E.09 

600E-10 

5.7lE.05 

457E-06 

4.70E-06 

NA 

2.05G07 

NA 

NA 

1 OZE-08 

~enzo(a)anthracene 

enro(a)pyrene 

enzo(b)ftuoranthene 

enzo(k)ftuoranthene 

hrysene 

~ibenzo(a.h)anthracene 

fdeno(l.Z,bcd)pyrene 

rodor- 

luminum 

nenic 

hromium 

anadium 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.008 

0.003 

0.004 

0.002 

0.018 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

tw 

0.004 

0.011 

0.009 

O.WB 

0.031 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.4B08 

NA 

7.3E.07 

NA 

NA 

76E-07 

- 
Across Soil 

carcinogen 

carcinogen 

carcinogen 

carcincgen 

csrclnoQen 

carcinogen 

cstin~en 

CNS 

skin 

NGEL 

NOEL 

Tol lazard Index I es All Mt I and All Exposure Route 

Tolal Risk Across All Media and All Exposure Route$ 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS _ Central Nervous System 

NOEL - NO Observable Effect Level 

HI-Hazard Index 



TABLE DI-170 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3,4.6,30.32, AND 33 
NAS WHITING FIELD, MILTON. FLORIDA 

aceptor Population: Trespasser 

Total Risk Across All Media and All Exposure Router 

NA . NoI Aqplicabls 

CNS - Central Newous System 

NOEL _ No Obserable Effect Level 

HI - HazaTd Index 

ToIs1 CNS HI = 



Medium 

oil 

TABLE D7-16A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 

Medium 

Surface Soil 

NA - Not Applicable 

CNS -Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

Exposure Chemical 

Point 

I 

Site 6 Benzo(a)anlhracene 6 96E-06 

Benzo(a)pyrene 6.96E-07 

Benzo(b)fluoranthene 7.71ECfB 

Benzo(k)fluoranthene 6.24E-09 

Chrysene 7.71E-10 

Dibenzo(a,h)anthracene 7.35E-06 

tndeno(l.2,3-cd)pyrene 5.66E-06 

Aroclor-1260 6.04E.06 

Aluminum NA 

Arsenic 2.64E-137 

Chromium NA 

Vanadium NA 

(Total 1.31E-06 

Ingestion 

Carcinogenic Risk 

nhalation Dermal 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.9E-06 

NA 

1.19E-66 

NA 

NA 

122E06 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

Chemical 

Exposure 

Routes Total 

2.53E-06 5 

6.96E-W 

6.96E-67 

7.71E-06 

6.24E-09 

7.71E-10 

7.35E-08 

5.9E-06 

9.9E-06 

NA 

1.45E-66 

NA 

NA 

2.53E.06 

enzo(a)anthracene 

enro(b)ftuoranthene 

enro(k)ffuoranthene 

Primary 

Target Organ 
- 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CNS 

skin 

NOEL 

NOEL 

Non-Carcinogenic Hazard Quotient 

Ingestion 

b 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.005 

0.002 

0.002 

a.001 

0.011 

Dermal 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.003 

0.009 

0.607 

0.008 

0.025 

Total Hazard fndex Across All Media and All Exposure Routes 

Exposure 

Routes Total 
- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.006 

0.011 

0.009 

0.007 

0.035 

s- 
0.035 

- 

TotalCNS HI = 11 1 D.WB 



Medium 

oil 

TABLE 07-168 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

CENTRALTENDENCYEXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4,6,30. 32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Chemical 

Site 6 Benzo(a)anthracene 

Benzo(b)fluoranthene 

Eenzo(k)fluoranthene 

enzo(a.h)anthracene 

Ingestion 

1 .citE-06 

1.13E-07 

1.32E-06 

1.0x-09 

1.22&10 

6.36E-09 

9 64E-09 

1.06E-06 

NA 

3.70E-06 

NA 

NA 

2.03E-07 

Carcinogenic Risk 

tnhatation Dermal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.3E-09 

NA 

5.76E-06 

NA 

NA 

6.01E-06 

% 
Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

Routes Total 

1.06E-06 

1.13E-Q7 

1.32E-06 

1.03E-09 

1.22E-10 

6.36E-09 

9.6E-09 

1.3E-05 

NA 

9.47E-06 

NA 

NA 

2.63E-07 

2.63E-07 

2.63E-07 
4 

snzo(a)anthracene 

anzo(a)pyrene 

snzo(b)fluoranthene 

snzo(k)ltuoranthene 

hrysene 

ibenzo(a.h)anthracene 

dem@.2,3cd)pyrene 

Q&%1260 

hsninum 

.senic 

hromium 

nadium 

(Total 

Primary lng&ii lnhalatii 

Target Organ 
c 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

NA 

carcinogen NA 

CNS 0.002 

skin 0.001 

NOEL 0.001 

NOEL o.ooo5 

O.OiM 

Non-Carcinogenic Hazard Quotient 

Dermal 

c < 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

o.ow3 

0.001 

0.001 

0.001 

0.003 

- 
Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Tota 
- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.002 

0.002 

0.001 

0.001 

0.007 

Total CNS HI = 

Total Skin HI = 



TABLE D7-19A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 
NAS VvlilTlNG FIELD, MILTON, FLORIDA 

Eenro(b)fluoranthene 

Benro(k)fluoranthene 

Otbenzo(a.h)anthracene 

Indeno(l,2.3-cd)pyrene 

, Oral fc,SK flcross 5011 

Total Risk Across All Media and All Exposure Routes 

I oral nararo moex fiaoss A~I rweota an0 AII txposure routes 

Total CNS HI = 

Total Skin HI = 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI _ Hazard Index 

q 
9 
8 
E 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 



TABLE 07-199 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4.6.30,32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Chemical Exposure 

Point 

Carcinogenic Risk Chemical Non-Carctnogenic Hazard Quotient Exposure 

Medium 

Surface Soil 

Ingestion Dermal lnhalatior Exposure 

Routes Total 

Ingestion Dermal Primary 

Target Organ 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CJlKhOQW 

CNS 

skin 

NOEL 

NOEL 

Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.009 

0.006 

0.006 

0.005 

0.026 

L 

Site 6 enzo(a)anthracene 

enzo(a)pyrene 

enzo(b)fluoranthene 

enzo(k)fluoranthene 

hrysene 

ibanzo(a.h)anthracene 

Ideno(l.2.3cd)pyrene 

roclor-1260 

luminum 

rsenic 

hromium 

anadium 

(Total 

7.58E-06 

6.94E-07 

9 41E-06 

7.35E-09 

6 72E-10 

5.97E-06 

6.69E-06 

755E06 

NA 

2.64E-97 

NA 

NA 

I 45E06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.71E.69 

NA 

1.9QE-07 

NA 

NA 

1.97E-07 

7.56E-08 

6.94E-tJ7 

9.41E-96 

7.35E-69 

6.72E-10 

5.97E-66 

6.69EO6 

6.32E-06 

NA 

4.54E-97 

NA 

NA 

1.65E-w 

enzo(a)anthracene 

enzo(a)pyrene 

enzo(b)fluoranthene 

enro(k)ftuoranthene 

hrysene 

ibenzo(a.h)anthracene 

tdeno(l,2,3uf)pyrene 

KClOl-1260 

luminum 

rsenic 

hromium 

anadium 

(Total 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

0.009 0.001 

0.005 0.003 

0.004 - o.DD2 

o.fxt3 0.002 

0.020 0.006 

--- 
Total Hazard Index Across All Media and All Exposure Routes Total Risk Across Soil 1.65E-D6 

Q 
1.65E-D6 

D e 
NA - Not Applicable 

CNS . Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

Total Risk Across All Media and All Exposure Routes 

Total CNS HI = 

Total Skin HI = 



TABLE D7-20A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 
NAS WHITING FIELD, MILTON. FLORIDA 

eceptor Populabon. 

I Chemical Medium Exposure 

Medium 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Exposure 

Point 

Chemical 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a.h)anthracene 

Indeno(l,2.3-cd)pyrene 

Aro&r-1260 

Aluminum 

Ingestion Dermal Ingestion Denal Exposure 

Routes Total 

Inhalation Primary 

Target Organ 
- c 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CNS 

skin 

NOEL 

NOEL 

Inhalation 

oil 1 45E-06 

1.45E-07 

1.6lE-06 

1 30E-09 

1.6lE-10 

1.53E-06 

1.22E-06 

1.26E-06 

NA 

5.50E-06 

NA 

NA 

2.73E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.93E-06 

NA 

5.93E-07 

NA 

NA 

6.12E-Oi 

1.45E-06 

1.45E-07 

1.61 E-06 

1.3OE-09 

1.6lE-10 

1.53E-06 

1.22E-06 

3.19E-06 

O.OQE+M) 

6.46E-07 

O.OOE+00 

O.OOE+OO 

6.65E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

O.Wl 

0.000 

0.000 

o.ooO2 

0.002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.001 

0.004 

0.003 

0.002 

0.010 

0 

0 

0 

0 

0 

0 

0 

0 

0.002 

0.004 

0.003 

0.003 

0.012 

Site 6 Benzo(a)anthracene 

Benzo(a)pyrene 

Benro(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a.h)anthra’cene 

Indeno(l,2.3-cd)pyrene 

Arockx-1260 

Aluminum 

Arsenic 

Chromium 

Vanadium 

I 
05s Soil Total Risk azard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 25E-07 I] 

Total CNS HI = 

Total Skin HI = 0.004 
A. 

NA - Not Applicable 

2 CNS -Central Nervous System 

0 NOEL - No Observable Effect Level 

g 
E 

HI - Hazard Index 



TABLE 07-21 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXtMUM EXPOSURE 
NAS WHtTlNG FIELD, MILTON, FLORIDA 

Medium Carcinogenic Risk Chemical Exposure 

Medium 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Point 

I 

nhalatior Exposure 

Routes Total 

Pr’knai-y 

Target Orgar 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

Exposure 

Routes Total 
c 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.016 

0.013 

0.012 

0.007 

0.050 

NA 

oil Surface Soil 1 12E-06 

l.lZE-07 

1.23E-06 

9.99G10 

1.23E-10 

1.16E-06 

9.4OE-09 

9.66E-09 

NA 

4.23E-06 

NA 

NA 

2.09E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.26E-09 

NA 

3.95E-06 

NA 

NA 

4.06E-06 

NA 

-- 
Total Risk Across ! ace Soil 

Total Risk Across Subsurface Soil 

1.12E-06 

1.12E-07 

1.23E-06 

9.99810 

1.23E-10 

l.lBE-06 

9.40869 

1.09E-06 

NA 

6.16E-06 

NA 

NA 

2.6OE-07 

NA 

enzo(a)anthracene 

eruo(a)pyrene 

enzo(b)fluoranthene 

enzo(k)fluoranthene 

hrysene 

ibenzo(a,h)anthracene 

tdeno(l,2.3-cd)pyrene 

roclor-1260 

luminum 

rsenk 

hromium 

anadiim 

(Total 

me 

(Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.016 

0.007 

0.007 

o.w3 

0.034 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.002 

0.006 

0.004 

0.004 

0.017 

NA 

enzo(k)fluoranthene 

Chrysene 

Oibenro(a.h)anthracene 

Indeno(l.2.3-cd)pyrene 

f 

oclor-1260 

luminum 

senic 

hromium 

anadium 

carcinogen 

carcinogen 

CNS 

skin 

NOEL 

NOEL 

lil Subsurface Soil 

2.50E-07 
+ 

NIL 

Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 2.50E-67 

0 NA - Not Applicable 

? 
CNS - Central Nervous System 

8 NOEL-No Observable Effect Level 

t-2 HI - Hazard Index 



TABLE 07-22A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 
NAS WHITING FIELD. MILTON, FLORIDA 

Medium 

oil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Chemical 

Site 6 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benro(k)fluoranthene 

Chrysene 

Oibanzo(a.h)anthracene 

Indeno(l.2.3-cd)pyrene 

Aroclor-1260 

Aluminum 

rsenic 

Chromium I anadium 

(Total 

Ingestion 

2.17E-06 

2.17E-05 

2.40E-06 

1.94E-07 

2 40E-06 

2 29E-w 

1.63E-06 

1.66E-06 

NA 

6.22E-06 

NA 

NA 

4.07E-05 

Carcinogenic Risk (1) 

Inhalation Oermal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.03E-07 

NA 

1.55E-65 

NA 

NA 

1.60E-05 

Total Risk Across All Media and All Exposure Routes 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. 

NA -Not Applicable 

CNS -Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 

Exposure 

Routes Total 

2.17E-06 

2 17E-05 

2.40E-06 

194E-07 

2.40E-06 

2.29E-08 

1.63E-06 

2.39E-06 

NA 

2.37E-05 

NA 

NA 

5.67E-05 

4 
5.67E-05 

5.67E-05 

Chemical 

enzo(a)anthracene 

‘enzo(a)pyrene 

enzo(b)ftuoranthene 

enzo(k)fluoranthene 

:hrysene 

Iibenzo(a.h)anthracene 

tieno(l.2.3-cd)pyrene 

roclor-1260 

,luminum 

rsenic 

:hrcmium 

‘anadium 

(Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation 

Target Organ 
-- 
carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

carcinogen NA 

CNS 0.040 

skin 0.016 

NOEL 0.016 

NOEL 0.006 

0.062 

Oermal 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.023 

0.072 

0.052 

0.046 

0.195 

-B 
Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.063 

0.066 

0.069 

0.056 

0.277 

- 
0.277 

- 

Total CNS HI = 

Total Skin HI = 



Medium 

oil 

TABLE D7-228 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

CENTRALTENDENCYEXPOSURE 
NAS WHITING FIELD, MILTON, FLORIDA 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Chemical 

Site 6 Benzo(a)anthracane 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3cd)pyrene 

Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Vanadium 

(Total 

Ingestion 

2.30E-07 

2.30E-06 

2.60E-07 

2.lOE-08 

2.60E-09 

260E-07 

2.00E-07 

2.OOE-07 

NA 

8.80E-07 

NA 

NA 

4.34E-06 

Inhalation Dermal 

- 
NA 

__ NA 

NA 

NA 

NA 

NA 

NA 

2.80E-68 

NA 

3.80E-07 

NA 

NA 

3.08E-07 

Carcinogenic Risk (1) 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 

II Chemical 

Exposure II 
I- Routes Total 

2.30E07 

2.30E-06 

2.60E-07 

2.lOE-08 

2.60E-09 

2.50E-07 

2.00E-07 

2.28E07 

NA 

1.76E-06 

NA 

NA 

5.25E-06 

anadium 

(Tota 

Primary Ingestion 

Target Organ 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CNS 

skin 

NOEL 

NOEL 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.013 

0.005 

0.006 

0.003 

0.027 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.003 

0.008 

0.006 

O.l?% 

0.023 

- 
Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.016 

0.014 

0.012 

0.098 

0.050 

0.050 

Total CNS HI = 

Total Skin HI = 



TABLE D7-234 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

REASONABLE MAXIMUM EXPOSURE 
NAS WHITING FIELD, MILTON, FLORIDA 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Non-Carcinogenic Hazard Quotient Chemical Carcinogenic Risk (1) 

Ingestion Dermal Exposure Ingestion Inhalation 

* 

Exposure 

Routes Total 
1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.408 

0.261 

0.246 

0.151 

1.065 

Dermal 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.036 

0.111 

0.080 

0.074 

0.300 

nhalation 

__ 

__ 

__ 

__ 

__ 

-z 
otal Risk 

Target Organ Routes Total 
P c 

mzo(a)anthracene 

mzo(a)pyrene 

mzo(b)fluoranthene 

mzo(k)fluoranthene 

vysene 

benzo(a.h)anthracene 

~eno(l,2$cd)pyrene 

odor-1 260 

uminum 

senic 

lromium 

madium 

(Tota 

)il Surface Soil Site 6 !nzo(a)anthracene 

tn.zo(a)pyrene 

mzo(b)fluoranthene 

m.zo(k)fluoranthene 

uysene 

benzo(a.h)anthracene 

deno(l.2.3-cd)pyrene 

oclor-1260 

uminum 

senic 

womium 

madium 

(Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CNS 

Skin 

NOEL 

NOEL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.372 

0.149 

0.186 

0.077 

0.765 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross Soil 

Total Risk Across All Media and All Exposure Routes 

Tol fazard Index Across All Me and All Exposure Routes 

NA 

Total CNS HI = 

Total skin HI = 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the adult resident for this presentation) 

NA - Not Applicable 

CNS _ Central Nervous System 

NOEL-No Observable Effect Level 

HI - Hazard Index 



TABLE D7-23B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 6 

CENTRAL TENDENCY EXPOSURE 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future -1 

Medium Exposure Exposure 

Medium Point 

Carcinogenic Risk (1) Chemical Non-Carcinogenic Hazard Quotient Chemical 

Site 6 Benzo(a)anthracene 

Benzo(a)pyrene 

Benro(b)fluoranthene 

Benzo(k)ftuoranthene 

I Ingestion nhalatior Dermal Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Primary 

Target Organ 

carcinogen 

carcinogen 

carcinogen 

Inhalation Exposure 

Routes Total 
- 1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.132 

0.089 

0.084 

0.052 

0.357 

Surface Soil NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

snzo(a)anthracene 

snzo(a)pyrene 

snzo(b)fluoranthene 

enzo(k)fluoranthene 

hrysene 

iban.?o(a.h)anthracene 

~deno(l,2,3-cd)pyrene 

roclor-I 2w 

luminum 

rsenic 

hromium 

anadium 

(Total 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.120 

0.050 

0.056 

0.026 

0.252 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.012 

0.039 

0.028 

0.026 

0.105 

” 

carcinogen 

carcinogen 

carcinogen 

carcinogen 

CNS 

skin 

NOEL 

NOEL 

Dibenzo(a,h)anthracene 

Indeno(l.2.3cd)pyrene 

otal Risk Across Soil 

Media and All Routes 

NA Tot, IBzara lnaex AcroSS All Me and All Exposure Routes 

Total Risk Across All 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the adult resident for this presentation). 

0 

d 

NA - Not Applicable 

l&J 
CNS -Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 



TABLE D7-25 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 30 
REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Chemical 

li 
iluminum 

usenic 

‘anadlum 

:hmmium 

(TOti 

,rsenic 

(TOti 

TO 

Exposure 

Medium 

Exposure 

Point 

Chemical 

I 

Carcinogenic Risk NonCarcinogenIc Hazard Quotlent 

tal H 

I Ingestion nhalatior Dermal Derrnal Exposure 

Routes Total 

NA 

1.12E-07 

NA 

NA 

1.12E-07 

1.38E-07 

1.38E-07 

Primary 

Target Organ 

CNS 

skin 

NOEL 

kidney 

Ingestion 

- 
0.023 

0.009 

0.005 

0.004 

0.041 

0.011 

0.011 

Exposure 

Routes Total 

0.028 

0.017 

0011 

O.OU8 

o.c80 

0.021 

0.021 

Site 30 \luminum 

rrsenic 

:hmmium 

NA 

5.42E-Ot 

NA 

NA 

5.42E.05 

6.7E-08 

8.7E-08 

Surface Soil 

Grass Area 

0.003 

0.008 

0.006 

0.002 

0.019 

0.010 

0.010 

oil Subsurface Soil Site 30 skin 

Total Risk Across Surface Soil 

Total Risk Across Subsurfece Soil 

Total Risk Across All Media and All Exposure Route 

1.12E-07 

1.38E-07 

2.50E-07 

mar0 Index AwoSS All 3 and All E.qxrsurs Routeg 0.081 

TotdCNS HI = 

Total Skin HI = 

Total Kidney HI = 

NA - Not Applicable 

CNS -Central Nervous System 

NOEL - No Observable Effect Level 

HI _ Hazard Index 



TABLE D7-26A 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 30 

REASONABLE MAXIMUM EXPOSURE 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Medium Exposure Exposure 

Medium Point 

Chemical Chemical Carcinogenic Risk (1) Non-Carcinogenic Hazard Quotient 

nhalation Exposure 

Routes Total 

Ingestion Denal Primary 

Target Organ 

CNS 

skin 

NOEL 

kidney 

Exposure 

Routes Total 

0.090 

0.121 

0.065 

0.033 

0.329 

oil Surface Soil 

Grass Area 

Site 30 luminum 

rsenic 

anadium 

hromium 

(Total: 

NA 

l.l3E-05 

NA 

NA 

l.l3E-05 

NA NA 

2.12&05 3.25E-05 

NA NA 

NA NA 

2.12E-05 3.25E-05 

luminum 

rsenic 

‘anadium 

hmmium 

iTOta 

0.057 

0.022 

0.012 

0.006 

0.100 

0.033 

0.099 

0.072 

0.024 

0.229 

Total Risk Across Soil 3.25E-05 Total Hazard Index Across All Media and All Exposure Routes 11 0.329 

Total Risk Across All Media and All Exposure Routes 3.25E-05 

TotalCNSHI= 

TotalSkinHI= 

Total Kidney HI = 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Obsetvable Effect Level 

a 

HI - Hazard Index 



TABLE D7-268 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 30 

Scenario Timeframe: CurrentJFuture 

CENTRAL TENDENCY EXPOSURE 

NAS WHITING FIELD. MILTON, FLORIDA 

Medium Exposure Exposure 

Medium Point 

Chemical Carcinogenic Risk (1) Non-Carcinogenic Hazard Quotient Chemical 

Ingestion Dermal Exposure 

Routes Total 

Primary 

Target Organ 

CNS 

skin 

NOEL 

kidney 

Inhalation Dermal Exposure 

Routes Total 

0.013 

0.015 

0.009 

0.004 

0.041 

oil Surface Soil Site 30 luminum 

rsenic 

anadium 

hromium 

(Total) 

NA 

9.62E-07 

NA 

NA 

9,62E-07 

__ 

NA NA 

9.73E-07 2.0&06 

NA NA 

NA NA 

9.73E-07 2.OE-06 

luminum 

rsenic 

‘anadium 

hmmium 

(Total 

0.011 

0.006 

0.003 

0.002 

0.022 

0.002 

0.009 

0.006 

0.002 

0.019 

s 
A 
0 

Total Risk Across Soil 

Total Risk Across AtI Media and All Exposure Routes 

Total Hazard Index Across All Media and All Exposure Routes 0.041 

Total CNS HI = 

Total Skin HI = 

Total Kidney HI = 

(1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk. 

NA - Not Applicable 

CNS _ Central Nervous System 

NOEL - No Obsewable Effect Level 

HI - Hazard Index 

2 
Q 



R
4708989 

I 
I 

I 
I 

I 
I 

I 
I 

D
7-41 

R
ev. 1 

09127199 



TABLE D7-27B 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 30 

CENTRAL TENDENCY EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4.6.30.32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: CurrentJFuture 

Carcinogenic Risk (1) Chemical Medium Exposure 

Medium 

Exposure 

Point 

Non-Carcinogenic Hazard Quotient 

nhalation Exposure 

Routes Total 

Ingestion Inhalation Dermal Pdmaty 

Target Organ 

CNS 

skin 

NOEL 

kidney 

Routes Tota 

0.112 

0.099 

0.056 

0.027 

0.254 

Surface Soil Site 30 luminum 

rsenic 

anadium 

hromium 

(Total: 

NA 

NA 

NA 

NA 

NA 

-_ NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

uminum 

senic 

snadium 

Iromlum 

(Total 

0.102 

0.056 

0.028 

0.018 

0.204 

0.010 

0.043 

0.026 

0.009 

0.090 

oil 

Total Risk Across Soil Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 

Total Skin HI = 

Total Kidney HI = 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk (refer to the adult resident for this presentation). 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL-No Observable Effect Level 

q HI - Hazard Index 
0 



TABLE D7-29 A 
5 
8 
8 (D 

2 
A CA3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 32 

REASONABLE MAXIMUM EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4.6.30.32, AND 33 
NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Exposure 

Medium 

Exposure 

Point 

Chemical Chemical 
I 

Non-Carcinogenic Hazard Duotient Medium 

Ingestion Oennal 

- 
NA 

NA 

NA 

Ingestion 

- 
NA 

NA 

NA 

inhalation Exposure 

Routes Total 

Inhalation 

__ 

Exposure 

Routes Total 

luminum 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

Surface Soil 

(1) 

Subsurface Soil 

(2) 

Site 32 

Site 32 

luminum 

snadium 

me 

(Tota 

CrO@ 

NA 

NA 

NA 

__ 

NA 

NA 

NA 

rsenic 

(Total) 

MB 

~ 

(Total) 

Total Risk Across Surface Soil 
II 

Total Hazard Index Across Ail Media and All Exposure Routes NA 

Total Risk Across Subsurface Sol1 

Total Risk Across All Media and All Exposure Routes 

Total CNS HI = 
I 

(1) Concrete covers 9 to 10 inches of Site 32. There is not a complete pathway for surface soil, currently. If the concrete were removed it wou~a be replacea with clean gg. 

(2) No COPCs were Identified for Site 32 subsurface soil. 

NA - Not Applicable 

CNS . Central NeNoUS System 

NOEL - No Observable Effect Level 



TABLE 07-30 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs AT SITE 33 

REASONABLE MAXIMUM EXPOSURE 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4.6,30,32, AND 33 

Scenario Timeframe: CurrenUFulure 

NAS WHITING FIELD, MILTON, FLORIDA 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Exposure Exposure 

Medium Point 

Chemical 

-I- 
Inhalation Detmal 

NA 

NA 

NA 

0.013 

0.013 

Exposure 

Routes Total 

NA 

NA 

NA 

0.027 

0.027 

Total Hazard Index Across All Media and All Exposure Routes 0.027 

Exposure 

Routes Total 

NA 

NA 

NA 

1.71 E-07 

1.71E-07 

Surface Soil 

(1) 

duminum 

‘anadlum 

NA 

NA 

NA 

8.25E-08 

&25E-08 

NA 

NA 

NA 

8.82&08 

8.82E-08 

oil Site 33 

oil Subsurface Soil Site 33 rsenic 

__ 

(lota 

rsenic 

(Tota’ 

s 
b P 

Total Risk Across Surface Soil 

Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

(1) Concrete which is eight lo ten inches thick covers the surface soil currently. Therefore. there is no complete pathway. In the future. the concrete would be replaced by dean fill. Total Skin HI = 11 11 0.027 

NA - Not Applicable 

CNS - Central Nervous System 

NOEL - No Observable Effect Level 

HI - Hazard Index 
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TABLE 08-l 

RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium Exposure 

Medium 

#oil Surface Soil 

Exposure 

Point 

Chemical Carcinogenic Risk 

(Total 

.L 

Chemical 

Ingestion 

3.23E-07 

3.23b07 

Inhalation 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 

Primary 

Target Organ 

Non-Carcinogentc Hazard Quotient 

Ingestion lnhalatlon Dennal 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure ~. ~. 
Routes Total 

Total Liver HI = 

Total Skin HI = 

Total CNS HI = 



TABLE 08-2 

RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Non-Carcinogeni’c Hazard Quotient Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk 

Inhalation Exposure 

Routes Total 

Ingestion Inhalation Exposure 

Routes Total 

Primary 

Target Organ 

iazard Index Across All Me 

lil Surface Soil Site 3 rsenic 

‘otal) 

4.15E-07 

4.15E-07 

l .EEE-08 

1.86E-08 

2.28E-06 

228E-08 (Total; 

‘ass Soil Toti NA 2.28E-08 

2.28E-06 

and All Exposure Routes Total Risk 

Total Risk Across All Media and All Exposure Routes 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 



TABLE DE-3 

SITE 3 

REMEDIAL INVESTIGATION REPORT FOR SITES 3.4,s. 30,32, AND 33 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermd Exposure 

Routes Total 

lngestlon Dermal Ingestion Primary 

Target Organ 

8.62E-06 

6.62E-08 CrC 

6.82E-08 Total Hazardcross All Media and All Exposure Routes 

Exposure 

Routes Total 

We 3 senic 

‘olal) 

1.44E-06 

1.44E-06 

- 
otal Risk 

5.18E-06 

5.1 EE-06 

Surface Soil oil 

ross Sol1 NA 

6.62E-06 Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

NA 

NA 

NA 

HI - Hazard Index 

CNS -Central nervous system 

NA - not applicable 
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TABLE DE-5 

RISK ASSESSMENT SUMMARY - CENTRAL TENDENCY EXPOSURE 

SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Non-Carcinogenic Hazard Quotient Carcinogenic Risk (1) Chemical Medium Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Site 3 

Ingestion Inhalation Exposure 

Routes Total 

Dermal Primary 

Target Organ 

skin 

Routes Total 

5.90E-07 

5.9OP07 

5.80E-07 1.17E-08 

5.8OE-07 1.17E-08 

rsenic 

(Total 

,rsenic 

(Total 

NA Total Risk Across Soil II 1.17E-08 Total Hazard Index Across Atl Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 11 1.17E-08 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = (1) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancer risk 

NA - Not Applicable 

HI - Hazard Index 

CNS - Central nervous system 

!2 

NA - not applicable 

Q 



TABLE LIB-9 

RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium 

oil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Site 4 

Chemical 

rsenic 

(TOM 

Ingestion 

2.23E-07 

2.23E-07 

Carcinogenic Risk 

Exposure 

Routes Total 

7.94E-07 

7.94E-07 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 

l.O2E-09 

l.O2E-06 

1.02E-06 

1.02E06 

(Tota 

T 
Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Demnal Exposure 

Routes Total 

- 
Total Hazard Index Across All Media and All Exposure Routes 

ILL?!-- 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 



TABLE 08-7 

RISK ASSESSMENT SUMMARY. REASONABLE MAXIMUM EXPOSURE 

SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

eceptor Population: Trespasser 

Exposure 

Medium 

Exposure 

Point 

Carcinogenic Risk Chemical Medium 

Ingestion Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Dermal Exposure 

Routes Total 

Surface Soil Site 4 rsenic 

(Total 

2.87B07 

2.87P07 

1.57E-98 

1.57E-OB 

oil 1.29E-98 

1.29E-06 (Total 

Total Risk Across Soil 11 1.57E-98 

Total Risk Across All Media and All Exposure Routes j 1.57E-06 

Total Hazard Index Across A8 Media and All Exposure Routes 

Total Liver HI = -1 

Total CNS HI = 

Total Skin HI = 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 



TABLE D8-8 

RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

Medium Exposure 

Medium 

Exposure 

Point 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Chemical 

Dermal Ingestion Dermal Exposure 

Routes Total 

Inhalation Exposure 

Routes Total 

Primary 

Target Organ 

oil Surface Soil Site 4 (rsenic 

Total) 

9.96E-07 

9.96E-07 

3.58B66 

358E-06 

4.57E-06 

4.57696 (Total 

Total Hazard Index Across All Media and All Exposure Routes Total Risk Across Soil 4.57G98 

4.57E-96 Total Risk Across All Media and All Exposure Routes 

Total Liver HI = II 

TotalCNSHI= Fj 

n 
Total Skin HI = II 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 



‘\* 

t 
‘:i 

Medium 

oil 

Scenario Timeframe: CurrenVFuture 

Exposure Exposure 

Medium Point 

Surface Soil Site 4 

TABLE DB-9 

RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 

I 

lieldrtn 

rsenic 

rota) 

Carckwgenic Risk (AdulVChitd) 

Ingestion 

2.14E.06 

8.9cfE-06 

1 .lOE-05 

lnhalatfon 

Total Risk 1 I\uoss Soil 

Total Risk Across All Media and All Exposure Routes 

T Dennal 

1.03E-66 

1.67505 

1.77G05 

Exposure 

Routes Total 

3.17E-08 

2.56E-05 

2.88E-05 

2.88E-05 

2.88E-05 

Chemical 

Otal) 

Non-Cardnogenic Hazard Guotlent 

Primary 

Tamet Oman 

Ingestion Exposure 

Routes Total 

Total Hazard Index Across All Media and All Exposure Routes 
II 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

HI - Hazard Index 

CNS - Central nervous system 

NA _ not applicable 
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eceptor Population: Resident 

TABLE DE-13 

RISK ASSESSMENT SUMMARY -REASONABLE YAXlMUM EXPOSURE 

SITE 6 

NAS WHlTlNG FIELD, MILTON, FLORIDA 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Chemical 

Site 6 Benzo(a)anthracene 

Benzo(a)pyrene 

Eenzo(b)ftuoranthene 

Dibenzo(a,h)anthracene 

Indeno(l.2,3-cd)pyrene 

Aroclor-1260 

Arsenic 

II Tota 

Carcinogenic Risk (Ad&/Child) 

Ingestion 

2.17~.06 

2.17E-05 

2 40E-06 

2.29E-06 

1.63E-06 

1.66E-06 

6.22E-06 

4.05E-05 

HI - Hazard Index 

8 CNS - Central nervous system 

!s NA - not applicable 

nhalatior 

-_ 

__ 

otal Risk 

Dermal 

NA 

NA 

NA 

NA 

NA 

5.03E-07 

1.55E-05 

1.60E-05 

ross Soil 

Total Risk Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2.17E-06 

2 17E-05 

2.40E06 

2.29E-06 

1.63E-06 

2.36E-56 

2.37E-05 

5.65E-05 

5.65E-05 

5.65E-05 

(Tots 

Primary 

Target Organ 
P 1 

Non-Carcinogenic Hazard Quotient 

Total Hazard Index Across All Media and All Exposure Routes 

Dermal Exposure 

Routes Tota 
- 

Total CNS HI = 

Total Skin HI = 



TABLE DE-14 

RISK ASSESSMENT SUMMARY -CENTRAL TENDENCY EXPOSURE 

SITE 6 

NAS WHlTlNG FIELD, MILTON, FLORIDA 

Scenario Timeframe: Current/Future 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk (1) Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Exposure 

Routes Total 

Inhalation Primary Ingestion Dermal 

Target Organ 

carcinogen 

skin 

Inhalation Dermal 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

oil Surface Soil Site 6 enzo(a)pyrene 

rsenic 

(Total 

2.30E-06 

6.80E-07 

3.18E-06 

NA 

B.80E-07 

6.80E-07 

2.30E-06 

1.76EG 

4.06E-06 

snzo(a)pyrene 

aenic 

‘otal) 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

4.06E-06 

4.06E-06 

(I) Cancer risk is calculcated using an age adjustment and is presented as lifetime cancar risk. 

NA - Not Applicable Total Skin HI = 

HI - Hazard Index 

CNS -Central nervous system 

NA - not applicable 



TABLE DE-15 

RISK ASSESSMENT SUMMARY -REASONABLE MAXIMUM EXPOSURE 

SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Scenario Timeframe: CurrenVFuture I,.,.,,,.,., Receptor Populatton: Resrdent 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk (Adult/Child) Chemical Non-Carcinogenic Hazard Quolient 

Dermal 

2.12E-05 

Denal Exposure 

Routes Total 

Ingestion Exposure 

Routes Total 

3.25E-05 

3.25E.05 

Prfmary 

Target Organ 

Ingestion Inhalation 

oil Surface Soil Site 30 rsenic 

(Total 

1.13E.05 

1.13E-05 

-_ 
__ (Total] 

Total Risk Across Sotl Total Hazard Index Across All Media and All Exposure Routes NA 3.25E-05 

3.25E-05 Tolal Risk Across All Media and All Exposure Routes 

Total CNS HI = 

Tolal Skin HI = 

HI - Hazard Index 

CNS - Central nervous system 

NA - not applicable 



Medium 

oil 

Scenario Timeframe: CurrenVFulure 

Exposure 

Medium 

Exposure 

Point 

Surface Soil Site 30 

Chemical 

senic 

(TOtal 

TABLE Da-16 

RISK ASSESSMENT SUMMARY -CENTRAL TENDENCY EXPOSURE 

SITE 30 

NAS WHITING FIELD, MILTON, FLORIDA 

Ingestion 

9.82E-07 

9.82E-07 

Carcinogenic Risk (1) 

Exposure 

Routes Total 

@.73E-07 

@.73E-07 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

(1) Cancer risk is calcutcated using an age adjustment and is presented as lifetime cancer risk. 

NA - Not Applicable 

HI -Hazard Index 

CNS - Central nervous system 

NA - not applicable 

1.96E-06 

1.96E-06 

1.96E-06 

1.96E-96 

Primary 

Taraet Oman 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Exposure 

Routes Total 

Total Hazard tndex Across All Media and All Exposure Routes 11 NA 

TotalCNSHI- 

Total Skin HI = 
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540.540 
7893.3 

(1.2.Dichhroelhene (total) 10.16 I lo 16 I lnQkQ 130eOa301 II/l5 lO.oLx~ 1.5 IO.16 I I 70 I N I 19” 
12.Bulanone lo 026 IO.026 lm@ 

79-01-8 lTrichloroelhene 10.005 IJ lO.16 
1 XW20.7 IXylenes. Total 10.025 IJ lo.025 IJ I”.-- ..I 

livolatiles I 

12.Methylnsphthalene 10 069 

I 

17-6 IJ 

I 

14.7 I rnQlkQ l308802-0-2(93) l4m 10.35 - 2 1 NA Il69INI 63 INI BSL I 

nzofuran 0.22 J 0.22 IJ 

-7 Fluorene 0.46 J 0.46 [J lmgn 

1.20-3 Naphtha&w 0.14 J 
7-86-5 Penlachlorophenol 0.062 J 

~65.01-8 Phenanthrens 0.12 J 03 IJ ImDlke 1306oo3o1 12/15 lo.35 - 2 10.3 I NA I 160"' I N 1 

, 
l6lSl I 141600 I I.,. I N I Y I 

IllC 1.5 J 5.2 
Inn 10 J 26.1 
lium 0.06 J 0.14 

115.9 I ,‘.” 1 
rnQikQ 3OSB5-o-2(93) 17iQ 10.02~ 0.03 1;: 10.12 I 2.3”’ I i 1 3.4 

,*n I 17.2 160 i N i 110 
0.02 J 0.08 I 
2.1 3.3 J 

isium 62.2 215 J 
Ii.‘!!! 0.!5 J ?.! Cl, 
aium 0.15 J 2.1 Ill, 

.: 0.52 0.9 J m@.y 
urn 13.7 J 201 J rnQfka 

\ ITPH (C8-C40) 155.9 I 155.8 I Ill Q”CQ 1W30%01301 
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OCCURRENCE. DISTRIsL”lON. AND SELECTION OF CHEMICALS OF P0TEMTL.L CDWCERH FOR Sm ,, s”RFlCE M)IL 
HAS wnmtm IIEUI. YILTON. FwR,DA 

PAOE I OF a 

(I) Table 3-16. Gsnsral lntormabon RspOrl IGIR). Remedtal l~vsstigsbon and FeasibMy Study. ABE. January. 1536. Background screening valua for harganks is two times the mean dstw$ad cmmtratton. 
(2) Region Ill Risk-Based Concenlralion Table. Oct. 1. 1996. (note- l/lOth RBC value used lor noncarcinogens). 
(3) Table 1. SotI CleanuP Target Lswls. Technical Rs~ort: Devalo~menlol Soil Cleanup Target Levels (SCTLs) lor Chapter 62.777. F.A.C.. JanUary21. 1999 
(4) Value is for chlordane. 
(5j Value is for hexavalsnl chromum 
(6) SCrssnlnQ laVal for @ad. ‘Revised lntsrim Soil Lead Guidance lor CERCLA Sits5 and RCRA Corrective Action Facilities’. OSWER CireCtivs x9355.4-12. 
(7) Value is lor mercuric chloride. 
(6) Vstue iS for naphlhalsxxs 
(9) Value is for cis-l.%.~dichloroelhene 
(10) Rationale codas: Selection or Deletion RBBSMI: Above Screening Level (ASL) 

Essenlial Nutrient (NUT) 
Below Screening Level (BSL) 

(11) Soil basis codas: N. noncarcinogen 
Below BaCkgrOUnd Value (BBV) 
C . carcinogen 

Associated Samples: 

30800101 3OBOO501 30800201 3osBo4-O-2193) 
3OBoo601 

3oSB5-02(93) 

3OBKnOl 
30881.2-4(923 

30SBM-0-2(93) 
3OSB6+2(93) 

30800401 
30SBl-2.4(92)-AVG 

3OSBO3-0.2(93) 
3oSB7.0.2(93) 

30SBl-2-4(92)-D w3osBQO%M 
W3OSBO1301 

Chemicals are boldad which exceed criteria. 
7he average 01 a sample and its duplicala is usad lor all calcdations 
COPC - Chemical of Polantial Concern 
J - estimated value 
mglkg - milligram per kilogram 
NA _ not available 



Chemical 

167-64-l lACelO”e 1 0093 1 J 1 0.2 1 I” dkal 
,&tgl 

32883-o-2(93) 1 4/7 I 0.011 . 1.4 I 0.2 I NA 1 780 I N 1 7Iw N BSL 
79-01-6 ITdchloroethene I 0001 1 J ( 0.002 I J 32SEl.l-2(93) I 2/7 1 0.011 . 1.4 I 0.002 NA 58 C 

IXylenes, Total 1 [ 
I 

1 
1 1 I 6 N ESL 

1330.20.7 0.011 J 0011 1 J Irn~gl 32583-O-2193) 1 l/7 1 0.011 -1.4 1 0.011 I NA 1 16ooO I N 1 5900 N BSL 

5-67-Q )2,4-Dimelhylphenol I 15 I J I 15 I J In 
I I *c I 

-30-6 IN-Nilrosodlphenylsmine I t 6 J 1 6 J lm@gl 321 

111097.69-1 ~Aroclor-1254 I 0.16 I J I 0.16 I J Imw~~l 32SB6-O-2(93) I tn I 0.035-0.0~9 I 0.16 l NA 1 0.32 1 c 1 o 

Ma-2 IArsenIc I 0.46 I J I 2.6 I ImgNgl 32! 

17440.70-2 
r-3 
1-4 

ICalcium 
lChromium 

I 257 I J I 931 I J lmw?tgl 325 

1 4.9 1 I 22.5 I mgrlcg 1 32! 
I .I I I .I 

44.4 I J 207 J ” 
_“” 11.2 95.5 n.,,, U. 

l-97-6 MerCUlY 0.02 J 0.04 mglkg 32s 

l-976 Mercury 0.02 J 0.04 mwlcg 32SR6-02M3) 1 57 1 0.02 I 0.04 I 0.12 I 5.P I 

l-978 hmculy 0.02 J 0.04 J ma*g X25840-2(Q3) 1 617 1 0.02 1 0.04 1 0.12 I 2.3”’ 1 N 1 
l-02-0 Nickel 2.5 J 4 J mplkg 32! 

I 0.22 I J I 3.7 In 

(1) Table 3-16. General ~nlPrm~l~on Report (GIR). Remedial lnVeStiQa!iOn and Feasiblllty Study. ABB. January. 1996. Sscitground screening value lor Inorganics is two limes the mean delecled concentration. 
(2) ReQion III Risk-Based Concentration Table, Ccl. 1. 1996. (note: Moth RBC value used lor noncarclnopens) 
(3) Table 1. Soil Cleanup Target Levels. Technical Report: Development 01 SolI Cleanup Target Levels (SCTLs) lor Chapter 62-777. F.A.C., January 21. 1999 
(4) Value is lor naphlhalena. 



(5) Value is lor total aroclor. 
(6) Value IS lor hexavalenl chromium 
(7) Screening level lor lead, ‘Revised lnlertm Soil Lead Guidance for CERCLA Sites and RCRA Corracbve Action Facilities’. OSWER Direr&e 49355.4-12 
(6) Value IS for mevxne chloride. 
(9) Rationale codes: Selection or Delellon Reason: Above Screening Level (ASL) 

Essential Nutrient (NUT) 
Below Screenlng Level (BSL) 
Below Background Value (B&f) 

(10) Soil basis codes: N - noncarcinogen C - carcinogen 

Associated Samples: 
32581-l-2(93) 32.5X33.0-2(93)-AVG 
32582-O-2(93) 32%3-0-2(93)-D 
32583-O-2(93) 32884.0-2(93) 

The average of a Ssmple and iIs dupkcate IS used for all calculalions 

32585.1.2(93) 
32986.0.2(93) 
32887-O-2(93) 

COPC Chemical 01 Potenbal Concern 
J estlmaled value 
mgkg m!lligram per kdogram 
NA not available 

i 
D0.s 



Conmmlnnl 

50-29-3 (4,4-DOT 
IAlpha-Chlordane 

lO.ooM IJ IO.OW6 IJ 
10.05 IJ loo5 

ImgAq 

IJ IlWkg 

ISadum IlO.il (J 123.2 lmgkg 

17440-47.3 jChrc#nlum 16.9 I I Ifi?@tQ 133585+2(92,-D 

1 
5-4 IMaQll~tiUlll 74.2 J 204 
54 lene Ma slum 74.2 J 204 J Irng 

1ese 41.4 169 l”laha 

7-6 0.03 J 0.17 mg! 
a_ _ 

islum 107 J 197 J 
mlum 0.22 J 0.46 J 

,“““i”nl 156 J 239 J 
7440-62-2 IVanadIum 14.4 39.6 mgkp 

0. n . ..“a.̂  

(1) Table 3-16. General lnlonnalicm Report (GIR). Remedial lnvesllgallon and Feasibility Study, ABE. January. 1996. Bsckgrowd screbnlng value) lor InorganlCS k Iwo limes the mean detected COI 
(2) ReplO” Ill Rlsk&sed CO”Ce”lraliOfI Table. Ocl. 1, 1996. (note: l/lOlh RBC value used lor noncarci”agens). 
(3) Table 1. Soil Cleanup Target Levels. Technical Report: Development 01 Soil Cleanup Targel Levels (SCTLs) lor Chapter 62-777. F.A.C.. Januafy 21. 1999 
(4) Value Is lor ck-1.2.dichloroelhane. 
(5) Value is lor Chlordane 
(6) Value is lor hexavalenl chromium 
(7) Sneenlng level for lead. ‘Revised Meti Sail Lead Guidance for CERCLA Siles and RCRA Correcbve Aclion Facllilles’. OSWER Mreclive w355.4.12. 
(6) Value is lor mercudc chloride. 
(9) Rationale cedes: Sele~%io” or D&Ho” Reason: Above Screening Level (ASL) 

Essenllal Nutrient (NUT) 



(10) Soll base codes: 

Associated Samples: 
33800101 
33800201 
33800301 

N noncarcinogen 

33SlW3.5(92, 
33582,.2.4(92) 
33384-3-5192) 

COPC - Chemical of Potential Concern 
J . esllmaled vak~e 
mgrkg - milligram per kilogram 
NA - not available 

Below Screening Level (SSL) 
Below Background Value (SW) 
c carcl”age” 

33585-O-2(92) 
33Sfl5~0-2(92j-AVG 
33585-0-2(92)-D 
w33sBw6o1 



Table D9-4 
Statistics: Site 30 Surface Soil without Concrete 

NAS Whiting Field, Milton. Florida 



I 

ACETONE lJQI’+Sl 1 40000 1 
I 

7.CCCQ( 131.7657 1 256W46 05948 0.6611 TRICHLOROETHENE wxll 2ooool 0.8030 
1067143 

1 1 321.3265 7.oooO 1 1 1 42067.7766 175.owQ 
261.7665 0.4762 0.6484 XYLENES. TOTAL w%l lmool 0.6030 7.oiwlI 1 1 1 298.8531 56416.W 105.5714 1 2.cOoo 
262.1262 0.4582 0.5407 I O.WOI 

I 
298.0723 55842362 ll.@xu 

, 
I 

I 

Associated Samples 

32SBl.l-2(93) 
32SB2.O-2(93) 
325830.2(93) 
32%3-o-2(93)-AVG 
32SBJO.2(93)-D 
32SEWJ2i93j 
32585-l-2193\ 
32SB6.0.2i93j 
32SB7.0.2(93) 

Table 09-5 
Statistics: Site 32 Surface Soil without Concrete 

NAS Whiting Field, Milton, Florida 



Table D9-6 
Statistics: Site 33 Surface Soil without Concrete 

NAS Whiting Field, Milton, Florida 

33600101 
33BOO201 
33600301 
33591.3.5(92) 
33SB2.2.4(92) 
53slw3.5(92) 
33SB5.O-2(92) 
33SB5.0.21921.AVG 
33E.85.0.2i92iD 
w33SBOc.301 



TABLE DS-7 
MEOlllYSPEClFlC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 30 SURFACE SOIL WlTHOUT CONCRETE 
NAS WHITING FIELD. MILT& FLORIDA 

%enano Iimelrame: Fulure 
Medium: soil 
Exposure Medium: Surface Soil without Concrete 

@msure Point: Site 30 

chromium wk7 1581 19.92 30.7 
iron wW 13991 11 17156.72 24100 

manganese w/k9 244.26 43214 696 
vanadium vm 37.76 4679 63.7 

30.70 Maxtmum WI0 15.6 Arithmetic Mean n-do 
24106.00 Maximum n40 13991 Arithmetic Mean WI0 

696.Oil Maximum l-40 2u Adlhmellc Mean n40 
03.70 Maximum n<lO 37.6 fuilhmetlc Mean WI0 

‘For non-detects. 112 sample quantitatton limit was used as a proxy concentration; for duplicate sample results. the avarags value was usad In the calculatton 
Statistics: 95% UCL of log-transfOrmad data (95% UCL-T). 95% of the normal data (UCL) 
Refer to Supplemental Guidance lo RAGS: Calculating lhe Concentration Term. OSWER Directive 9285.7-081. May 1992 

wwl milligram per kilogram 
UCL upper confidence limit 
N/A not applicable 
” number of samples 
EPC exposure point concantratiori 



TABLE D9d 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 32 SURFACE SOIL WITHOUT CONCRETE 
NAS WHITING FIELD, MILTON, FLORIDA 

?icenano I uneframe: Fulure 
Medium: Soil 
Exposure Medium: Surface Soil without Concrete 

@posure Point: Site 32 

aluminum 
antrmony 

arsenic 
iron 

vanadium 
~ TPH 

12220 
2 56 
1 15 

7202.14 
193 

2671.76 

17143.57 
3 60 
1.66 

10034 03 
27.44 

6467 75 

21900.00 
6.00 
2 a0 

13200.00 
36.60 

12300.00 

Maximum EPC 
Qualitier Unlls -l- 

._ wM 

. . wh 
__ 

--I--- 

“VW 
__ wvW 
._ f”QkQ 

Reasonable Maximum Exposure 

Medium 
EPC 

VdW’ 

Medium 
EPC 

statlsuc 

Medium 
EPC 

Rationale 

21900 
6.0 
2.6 

13200 
36.6 

12300 

Maximum 
Maximum 
Madmum 
Maximum 
Maximum 
Maximum 

wl0 
ne10 
n<lO 
wl0 
wl0 
wl0 

Central Tendency 

Medium 
EPC 

ValW 

Medium 
EPC 

St&UC 

Medium 
EPC 

RaUonale 

12220 
2.6 
1.2 

7202 
19.3 
2872 

Arlthmelic Mean 
&tthmetk Uaan 
Arllhmetlc Mean 
Atithmattc Mean 
Arithmetic Mean 
Arlthmetlc Mean 

iv10 
wl0 
ncl0 
n<10 
n40 
w11 

‘For non-detects, l/2 sample quantitalion limit was used as a proxy concentralion: for duplicate sample resulls. the average value was usad In lhe calculatton. 
Statistics: 95% UCL of log-transformed data (95% UCL-T) 
Refer to Supplemental Guidance to RAGS: Calculating lhe Concentration Term. OSWER Directive 9265.7-061, May $992 

whi milligram per kilogram 
UCL upper confidence limil 
N/A nol applicable 
n number of samples 
EPC exposure point concentration 



TABLE 09-D 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 33 SURFACE SOIL WITHOUTCONCRETE 
NAS WHITING FIELD, MILTON, FLORIDA 

Bcenano I mwreme: t uture 
Medium. Soil 
Exposure Medium: Surface Soil without Concrete 
Exposure Point: Site 33 I 

Chemical Units Asilhmetic 95% UCLOI Maximum Maximum EPC Reasonable Maximum Exposure 
01 Mean”’ Normal Detecled 

Central Tendency 
Pualifrer Units 

Potential Data Concentration Medium 
Concern 

Medium Medium Medium Medium 
EPC 

Medium 
EPC EPC EPC EPC 

Value’ 
EPC 

sLallsllc Rationale Value.’ stmlstic Rattonale 

aluminum wh 13570 17565.30 19900 00 __ w&9 19900 Maximum 
arsenic “@?4 3.67 7 95 11.50 

w10 13570 Average 
. . mm 11.5 

wl0 
Maximum 

iron wW 7666 
w10 

11196.75 
3.7 

1405o.M) 
Average 

__ “XJm 14056 
w10 

Maximum 
vanadium wh 21 30 36 36.40 

WI0 7666 Average 
mgRg 30.4 Maximum 

wl0 
“Cl0 21 Average wl0 

‘For non-dalecls. l/2 sample quantitation limit was used as a proxy concentration. for duplicale sample results, the average value was used in the calculatton 
Statistics: 95% UCL of log-transformed data (95% UCL.T) 
Refer lo Supplemental Guidance to RAGS: Calculating the Concentration Ter& OSWER Oiractive 9265.7-661, May 1992 

“mg milligram par kilogram 
UCL upper confidence limit 
N/A not applicable 
n number of samples 
EPC exposure point concentration 



tiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1898 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
IO Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

tnit Dose 
ifetime Chronic Daily Intake =: 3.9E-06 kg-soil/kg&/day 
ihronic Daily Intake = : 2.7E-07 kg-soil/kg-v&day 



?lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,lSSE 

:HEMICAL 

Uuminum 
ksenic 
Chromium 
Jlanganese 
lanadium 

CS 

(WW 
41600 

5.2 
30.7 
898 
63.7 

Lifetime 

Chronic Daily 
Intake 

OwWdW 
1.6E-03 

2.OE-07 
I .2E-06 
3.5E-05 
2.5E-06 

T 
Chronic Daily 

Intake 

Cancer 

Slope 

Factor 

Reference 
Dose 

Lifetime Percent Hazard 
Cancer Cancer Quotient 

Risk Risk 

(mglkglday) (mglkglday)’ 1 (mglkglday) 1 I 
l.lE-02 NA 1 l.OOE+OO 1 NA [ NA l.lE-02 
1.4E-06 1.50E+OO 3.00E-04 3.1E-07 100.0% 4.7E-03 
8.4E-06 NA 5.00E-03 NA NA 1.7E-03 
2.5E-04 NA 1.40E-01 NA NA 1 BE-03 
1.7E-05 1 NA 1 7.00E-03 1 NA 1 NA 1 2.5E-03 

I Total 1 3.lE-07 1 100.0% 1 2.2E-02 

Percent 

Hazard 

Quotient 

51.6% 
21.5% 
7.6% 
0.0% 
11.3% 

100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = 
CF= 
SA = 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

1,013 Skin surface available for contact (cm2/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = l .EE-06 kg-soil/kg-v&day 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8.1998 

:HEMICAL 

Juminum 
,rsenic 
:hromium 
langanese 
‘anadium 

cs 

OWW 
41600 

5.2 
30.7 
898 
63.7 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.001 7.42E-05 5.20E-04 NA 1 .OOE-01 NA NA 5.2E-03 13.2% 
0.032 2.97E-07 2.08E-06 3.66 I .23E-04 l.lE-06 100.0% 1.7E-02 43.0% 
0.001 5.48E-08 3.83E-07 NA 1 .OOE-04 NA NA 3.8E-03 9.8% 
0 001 1.60E-06 l.l2E-05 NA 5.60B03 NA NA 2.OE-03 5.1% 
0.001 l.l4E-07 7.96E-07 NA 7.00E-05 NA NA l.lE-02 28.9% 

Total i.lE-08 100.0% 3.9E-82 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA l.lE-02 5.2E-03 1.7E-02 27.0% 
Arsenic 3.1E-07 l.lE-06 1.4E-06 100.0% 4.7E-03 1.7E-02 2.2E-02 35.3% 
Chromium NA NA NA NA 1.7E-03 3.6E-03 5.5E-03 9.0% 
Manganese NA NA NA NA 1.6E-03 2.OE-03 3.6E-03 6.1% 
Vapadium NA NA NA NA 2.5E-03 l.lE-02 1.4E-02 22.6% 
Total 3.1 E-07 l.lE-08 1.4E-88 100.0% 2.2E-82 3.9E-02 8.1 E-82 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I I 
WHERE: cs = 

IR = 
CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-v&/day 
Chronic Daily Intake = : 2.7E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkgldayy’ (mglkglday) 

TPH 9610 3.8E-04 2.6E-03 NA 3.00E-02 NA NA 8.8E-02 100.0% 
total NA 

~-~- 
NA 8.8E-02 100.0% 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 1,013 Skin surface available for contact (cm21event) 

AF=: 1 .O Soil to skin adherence factor (mglcn?) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-06 kg-soil/kg-wt/day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
TPH 9610 0.01 1.71E-04 1.20E-03 NA 2.00E-02 NA NA 6.OE-02 100.0% 

Total NA NA 8.OE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 
TPH 

Total 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermai Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 8.8E-02 6.OE-02 1.5E-01 100.0% 
NA NA NA NA 8.8E-82 8.OE-02 1.5E-01 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTlON OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
IO Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 3.8E-08 kg-soilkg-wtlday 
:hronic Daily Intake = : 2.7E-07 kg-soil/kg-wVday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mg/kg/dayr’ (mglkglday) 

Iron 24100 9.4E-04 6.6E-03 NA 3.00E-01 NA NA 2.2E-02 100.0% 

Total NA NA 2.2E-02 100.0% 



XISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHtLD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

iA2IARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
u9SUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 1,013 Skin surface available for contact (cm2/event) 

AF = : 1 .O Soil to skin adherence factor (mglcm2) 
Chemical 

ABS=: Specific Absorption factor (unittess) 
EF = : 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 

-BW=: Body weight (kg) 
ATc =. : 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake = l .EE-06 kg-soil/kg-wt/day 
ihronic Daily Intake = : 1.2E-05 kg-soil/kg-wt/day 



{ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

:HEMICAL 

ron 

CS 

OwW 
24100 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
0.001 4.30E-05 3.01 E-04 NA 4.50E-02 NA NA 6.7E-03 100.0% 

Total NA NA 8.7E-03 100.0% 



a 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 

Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.2E-02 6.7E-03 2.9E-02 100.0% 
NA NA NA NA 2.2E-02 8.78-03 2.9E-02 100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I ~~ ~~ ~ RELEVANT EQUATION Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

45 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-09 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.4E-07 kg-soil/kg-v&/day 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

:HEMICAL 

Iuminum 
rsenic 
,hromum 
langanese 
anadium 

Llfetlme Cancer Reference Lifetime Percent Hazard Percent 
dhronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs intake Intake Factor Risk Risk Quotient 

(wh) (mglkglday) (mglkglday) (mg/kglday)-’ (mglkglday) 

15960 6.2E-05 2.2E-03 NA 1 .OOE+OO NA NA 2.2E-03 41.4% 
3.7 1.4E-06 5.1E-07 1.50E+OO 3.00E-04 2.2E-08 100.0% 1.7E-03 32.0% 
15.8 6.2E-08 2.2E-06 NA 5.00E-03 NA NA 4.3E-04 8.2% 
244 9.5E-07 3.3E-05 NA 1.40E-01 NA NA 2.4E-04 4.5% 
37.8 1.5E-07 5.2E-06 NA 7.00E-03 NA NA 7.4E-04 14.0% 

Total 2.2E-08 100.0% 6.3E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 16,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 
I 

Where: cs = 
CF= 

SA = 
AF = 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

1,013 Skin surface available for contact (cm2/event) 

0.2 Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 3.6E-07 kg-soil/kg-w-t/day 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-v&/day 

I I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18.1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ADS Intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 15960 0.001 5.70E-06 1.99E-04 NA 1 .OOE-01 NA NA 2.OE-03 8.6% 
Arsenic 3.7 0.032 4.22E-08 1.48E-06 3.66 1.23E-04 1.5E-07 100.0% 1.2E-02 51.6% 
Chromum 15.6 0.001 564E-09 1.97E-07 NA 1 .OOE-04 NA NA 2.OE-03 6.5% 
Manganese 244 0.001 8.71E-08 3.05E-06 NA 5.60&03 NA NA 5.4E-04 2.3% 
Vanadium 37.8 0.001 1.35E-08 4.72E-07 NA 7.00E-05 NA NA 6.7E-03 29.0% 

Total 1 .SEQ7 100.0% 2.3E-02 100.0% 



I 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Chemical 

Aluminum 
Arsenic 
Chromum 
Manganese 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.2E-03 2.OE-03 4.2E-03 14.6% 
2.2E-08 1.5E-07 1.8E-07 100.0% 1.7E-03 1.2E-02 1.4E-02 48.0% 

NA NA NA NA 4.3E-04 2.OE-03 2.4E-03 8.4% 
NA NA NA NA 2.4E-04 5.4E-04 7.8E-04 2.7% 
NA NA NA NA 7.4E-04 6.7E-03 7.5E-03 26.2% 

2.2E-08 1.5E-07 1.8E-07 100.0% S.3E-03 2.3E-02 2.9E-62 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

I 
WHERE: cs = 

IR = 
CF= 
Fi = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

5.OE-08 kg-soil/kg-v&/day 
1.8E-07 kg-soil/kg-wtlday 

I I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ZHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(mgW) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

Muminum 41600 2.1E-03 7.3E-03 NA 1 .OOE+OO NA NA 7.3&03 51.6% 

Vsenic 5.2 2.6E-07 9.2E-07 1.50E+OO 3.00E-04 3.9E-07 100.0% 3.1 E-03 21.5% 
Chromium 30.7 1.5E-06 54E-06 NA 5.00E-03 NA NA l.lE-03 7.6% 
Manganese 898 4.5E-05 1.6E-04 NA 1.40E-01 NA NA l.lE-03 6.0% 
llanadium 63.7 3.2E-06 l.lE-05 NA 7.00E-03 NA NA 1.6E-03 11.3% 

Total 3.9E-07 100.0% 1.4E-02 100.0% 



):. 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = : 
CF=: 

SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (crn2/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

2.9E-06 kg-soil/kg-wbday 
1 .OE-05 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DtRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY ‘I,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 41600 0.001 1.20E-04 4.2lE-04 NA 1 .OOE-01 NA NA 4.2E-03 13.2% 
Arsenic 5.2 0.032 4.8lE-07 1.69E-06 3.66E+OO 1.23E-04 l.BE-06 100.0% 1.4E-02 43.0% 
Chromium 30.7 0.001 8.88E-08 3.11 E-07 NA 1 .OOE-04 NA NA 3.lE-03 9.8% 
Manganese 898 0.001 2.60E-06 9.09E-06 NA 560E-03 NA NA 1.6E-03 5.1% 
Vanadium 63.7 0.001 1.84E-07 6.45E-07 NA 7.00E-05 NA NA 9.2E-03 28.9% 

Total 1.8E-08 100.0% 3.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 7.3E-03 4.2E-03 1.2E-02 25.1% 
Arsenic 3.9E-07 1.8E-06 2.2E-06 100.0% 3. IE-03 1.4E-02 1.7E-02 36.4% 
Chromium NA NA NA NA l.lE-03 3.1E-03 4.2E-03 9.1% 
Manganese NA NA NA NA l.lE-03 1.6E-03 2.8E-03 6.0% 
Vanadium NA NA NA NA 1.6E-03 9.2E-03 l.lE-02 23.5% 
Total 3.9E-07 1.8E-06 2.2E-06 100.0% I .4E-62 3.2E-62 4.6E-62 100.0% 



t&K ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(SW x AT) 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

5.OE-06 kg-soil/kg-v&day 
1 BE-07 kg-soil/kg-wtlday 

! 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
9610 4.8E-04 1.7E-03 NA 3.OOE-02 NA NA 5.6E-02 100.0% 

Total NA NA 8.6E-82 100.0% 



t2 
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I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs=: 
CF = : 

SA=: 

AF = 

ABS = : 
EF=: 
ED=: 
BW?: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

2.9E-06 kg-soil/kg-wtlday 
1 .OE-05 kg-soil/kg-wt/day 



‘b 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

CHEMICAL 

TPH 

CS 

(wW) 
9610 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Ctuotlent 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.01 2.78E-04 9.73E-04 NA 2.00E-02 NA NA 4.9E-02 100.0% 

Total NA NA 4.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.6E-02 4.9E-02 l.lE-01 100.0% 
NA NA NA NA 5.6E-02 4.9E-92 I.lE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

, 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA SITE 30 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

CHEMICAL 

iron 

CS 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

Cancer 

Slope 
Factor 

Reference 

Dose 

1 (mglkg) 1 (mglkglday) (mg/kg/day) (mglkglday).’ (mglkglday) 

1 24100 1 1.2E-03 4.2E-03 NA 3.00E-01 

Total 

Lifetime 

Cancer 

Risk 

Percent 

Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

NA NA 1.4E-02 100.0% 
NA NA 1.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 
I 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 
I 

Where: cs=: 
CF=: 

SA = : 
AF = : 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-&t/day 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

1 
SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

CHEMICAL 

Iron 

CS ABS 

Lifetime 
Chronic Dally Chronic Dally 

intake Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

OWkg) (unitless) 
24100 0.001 

(mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
6.97G05 2.44E-04 NA 4.50E-02 

.i 

Lifetime 
Cancer 

Percent 
Cancer 

Hazard 
Quotfent 

Percent 
Hazard 

Risk Risk Quotient 

NA NA 5.4E-03 100.0% 
NA . NA , 5.4E-83 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Chemical 

Iron 
Total 

Lifetime Cancer Risk Hazard index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.4E-02 5.4E-03 2.OE-02 100.0% 

NA NA NA NA 1.4E-02 6.4E-03 2.OE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCiiIENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

8.8E-09 kg-soil/kg-wtlday 
8.8E-08 kg-soil/kg-v&/day 

I I 

i 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWkg) (mglkglday) (mglkglday) (mg/kglday)-’ (mglkglday) 
Aluminum 15960 1.4E-04 1.4E-03 NA I .OOE+OO NA NA 1.4E-03 41.4% 
Arsenic 3.7 3.3E-08 3.3E-07 1.50E+OO 3.00E-04 4.9E-08 100.0% l.lE-03 32.0% 
Chromium 15.8 1.4E-07 1.4E-06 NA 5.00E-03 NA NA 2.8E-04 8.2% 
Manganese 244 2.lE-06 2.1E-05 NA 1.40E-01 NA NA 1.5E-04 4.5% 
Vanadium 37.8 3.3E-07 3.3E-06 NA 7.00E-03 NA NA 4.8E-04 14.0% 

Total 4.9E-99 100.0% 3.4E-03 100.0% 



!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

lAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

\ SA=: 5,000 Skin surface available for contact (cm*/event) 
AF=: 0.2 Soil to skin adherence factor (mg/cm*) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 45 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-07 kg-soil/kg&/day 
,hronic Daily Intake = : l.BE-06 kg-soil/kg-wtlday 



. . 
1 

?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

ZHEMICAL 

Vuminum 
bsenic 
Chromium 
klanganese 
/anadium 

cs 

(wW 
15960 

3.7 
15.8 
244 
37.8 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
0.001 2.81E-06 2.81E-05 NA 1 .OOE-01 NA NA 2.8E-04 8.6% 
0.032 2.09E-08 2.09E-07 3.66 1.23E-04 7.6E-08 100.0% 1:7E-03 51.6% 
0.001 2.78E-09 2.78E-08 NA 1 .OOE-04 NA NA 2.8E-04 8.5% 
0.001 4.30E-08 4.30E-07 NA 56OE-03 NA NA 7.7E-05 2.3% 
0.001 6.66E-09 6.66E-08 NA 7.00E-05 NA NA g.5E-04 29.0% 

Total 7.6E-08 100.0% 3.3E-03 100.0% 



1 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Chemical 
Aluminum 
‘Arsenic 
Chromium 
Manganese 

Lifetime Cancer Risk 

4.96-08 

I I 

Incidental 

7.6E-08 

Dermal 

NA NA 

Ingestion 

NA 

Contact 

NA 

NA NA 
Risk ) Ingestion 1 Contact 

NA 1 l.rlE-03 1 2.8E-04 

I NA I NA 
1 4.9E-08 1 7.6E-08 

Total 

Risk 
NA 

1.3E-07 
NA 
NA 
NA 

1.3E-07 

100.0% 

I 

l.lE-03 

I I 

Hazar 

1.7E-03 
NA 

Percent 1 Incidental 1 Dermal 

2.8E-04 2.8E-04 
NA 1.5E-04 7.7E-05 

NA 1 4.8E-04 1 9.5E-04 

100.0% 1 3.4E-03 1 3.3E-03 

Index 

Total 1 Percent 
HI HI 

1.7E-03 25.2% ---I-- 2.8E-03 41.6% 

5.6E-04 8.3% 

2.3E-04 3.4% 



!lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-v&/day 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday 



8ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

WWW (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
aluminum 41600 7.3E-03 2.OE-02 NA 1 .OOE+OO NA NA 2.OE-02 51.6% 
rrsenic 5.2 9.lE-07 2.5E-06 1.50E+OO 3.00E-04 1.4E-06 100.0% 8.5E-03 21.5% 
Chromium 30.7 5.4E-06 1,5E-05 NA 5.00E-03 NA NA 3.OE-03 7.6% 
llanganese 898 1.6E-04 4.4E-04 NA 1.40E-01 NA NA 3.1 E-03 8.0% 
fanadium 63.7 l.lE-05 3.1E-05 NA 7.00E-03 NA NA 4.5E-03 11.3% 

Total 1.4E-08 100.0% 3.9E-02 100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8‘1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF= 

SA= 
AF = 

ABS = 
EF = 
ED= 
BW. = 
ATc i 
ATn = 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm’/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

Specific Absorption factor (unitless) 
250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9.125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 8.OE-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 2.3E-05 kg-soil/kg-v&/day 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8, j998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

~w#o) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
\luminum 41600 0.001 3.34E-04 9.36E-04 NA 1 .OOE-01 NA NA 9.4E-03 13.2% 
\rsenic 5.2 0.032 1.34E-06 3.74E-06 3.66 1.23E-04 4.9E-06 100.0% 3.OE-02 43.0% 
Chromium 30.7 0.001 2.47E-07 6.91 E-07 NA 1 .OOE-04 NA NA 6.9E-03 9.8% 
nanganese 898 0.001 7.22E-06 2.02E-05 NA 5.60E-03 NA NA 3.6E-03 5.1% 
lanadium 63.7 0.001 5.12E-07 1.43E-06 NA 7.00E-05 NA NA 2.OE-02 28.9% 

Total 4.9E-06 100.0% 7.1E-02 100.0% 



llSK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 

incidental Dermal Total Percent Incidental Dermal Total Percent 
:hemical Ingestion Contact Risk Risk ingestion Contact HI HI 
aluminum NA NA NA NA 2.OE-02 9.4E-03 3.OE-02 27.0% 
tsenic 1.4E-06 4.9E-06 6.3E-06 100.0% 8.5E-03 3.OE-02 3.9E-02 35.3% 
lhromium NA NA NA NA 3.OE-03 6.9E-03 Q.QE-03 9.0% 
langanese NA NA NA NA 3.1E-03 3.6E-03 6.7E-03 6.1% 
‘anadium NA NA NA NA 4.5E-03 2.OE-02 2.5E-02 22.6% 
‘otal 1.4E-08 4.9E-08 6.3E-06 100.0% 3.9E-02 7.1 EQ2 l.lE-O1 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : I Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wt/day 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday 



tiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

b&W) (mglkglday) (mglkglday) (mglkglday)” (mg/kgMay) 

‘PH 9610 1.7E-03 4.7E-03 NA 3.00E-02 NA NA 1.6E-01 100.0% 
Total NA NA 1.6E-w 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

+AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: 

-init Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 2,300 Skin surface available for contact (cm2/event) 
AF = : 1 .O Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

8.OE-06 kg-soil/kg-wt./day 
2.3E-05 kg-soil/kg-w#day 

5: 
iax CD 2!< 
W’ 
w- 



I 1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

CHEMICAL cs ABS 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent Hazard Percent 
Cancer Quotient Hazard 

Risk Quotient 

TPH 

1 OWW 1 (unitless) 1 (mglkglday) 1 (mglkglday) 1 (mglkglday)” (mglkglday) 

1 9610 1 0.01 1 7.72E-04 1 2.16E-03 1 NA 2.00E-02 NA NA i.lE-01 100.0% 
TOtal NA NA 1 l&n1 1 nn tw!! 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

Chemical 

TPH 
Total 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.6E-01 l.lE-01 2.6E-01 100.0% 
NA NA NA NA I .6E-01 l.lE-01 2.6E-01 100.0% 



tISK ASSESSMENT SPREADSHEET - iNCiDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wt/day 
:hronic Daily intake = : 4.9E-07 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday~’ (mglkglday) 

Iron 24100 4.2E-03 1.2E-02 NA 3.00E-01 NA NA 3.9E-02 100.0% 
Total NA NA 3.9E-02 100.0% 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: I .OE-06 Conversion factor (kglmg) 

SA=: 2,300 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 8.OE-06 kg-soil/kg-wtlday 
:hronic Daily Intake = : 2.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

WWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 24100 , 0.001 , 1.94E-04 5.42504 NA 450E-02 NA NA 1.2E-02 100.0% 

Total NA NA 1.2E-82 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Decal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Iron NA NA NA NA 3.gE-02 1.2E-02 5.1E-02 100.0% 
Total NA NA NA NA 3.9E-02 1.2E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 9 Exposure Duration (years) 
BW=: 

, 
70 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,285 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 6.3E-08 kg-soil/kg&/day 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

CHEMICAL 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 

cs 
OWW 

15960 
3.7 
15.8 
244 
37.8 

Lifetime 

:hronic Daily 

Intake 

WWWday) 
1 .OE-03 
2.3E-07 
9.9E-07 
1.5E-05 
2.4E-08 

:hronlc Daily 

Intake 

OWWW 
7.8E-03 

1.8E-06 

7.7E-06 
1.2E-04 
1.8E-05 

1.50E+OO 3.00E-04 
NA 5.00E-03 
NA 1.40E-01 

J NA 1 7.00E-03 

I Total 

Lifetime 

Cancer 

Risk 

NA 

3.5E-07 
NA 

NA 

NA 

3.6E-07 

Percent 

Cancer 

Risk 

NA 

100.0% 
NA 
NA 
NA 

100.0% 

Hazard 

Quotient 

7.8E-03 
6.OE-03 
1.5E-03 
8.5E-04 
2.6E-03 
1.9E-02 

Percent 

Hazard 

Quotient 

41.4% 
32.0% 
8.2% 
4.5% 
14.0% 

100.0% 
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?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 2,300 Skin surface available for contact (cm*/event) 

AF=: 0.2 Soil to skin adherence factor (mglcm’) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF = : 250 Exposure frequency (events/year) 
ED=: 9 Exposure duration (years) 

-BW=: 70 Body weight (kg) 
ATce: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,285 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

5.8E-07 kg-soil/kg-wt./day 
4.5E-06 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18, t998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

:HEMICAL 
Hazard 

cs ABS Intake Intake Factor Risk Risk Quotient 

O’Wkg) (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
luminum 15960 0.001 924E-06 7.18E-05 NA 1 .OOE-01 NA NA 7.2E-04 8.6% 
rsenic 3.7 0.032 6.85E-08 5.33E-07 3.66E+OO I .23E-04 2.5E-07 100.0% 
hromium 

4.3E-03 51.6% 
15.8 0001 9.14E-09 7.11E-08 NA 1 .OOE-04 NA 

langanese 
NA 7.1 E-04 8.5% 

244 0.001 1.41E-07 l.lOE-06 NA 5.6OE-03 NA NA 2.OE-04 2.3% 
anadium 37.0 0.001 2.19E-08 1.70E-07 NA 7.OOE-05 NA NA 2.4E-03 29.0% 

Total 2.SE-07 100.0% 8.48-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST l&l998 

Chemical 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 7.8E-03 7.2E-04 8.5E-03 31.3% 
3.5E-07 2.5E-07 6.OE-07 100.0% 6.OE-03 4.3E-03 1 .OE-02 38.0% 

NA NA NA NA 1.5E-03 7.1 E-04 2.3E-03 8.3% 
NA NA NA NA 8.5E-04 2.OE-04 1 .OE-03 3.0% 
NA NA NA NA 2.6&03 2.4E-03 5.1 E-03 18.6% 

8.4E-03 , 2.7E-02 _ 3.5E-07 2.5E-07 6.OE-07 100.0% 1.9EQ2 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

CELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mg/kg) 
50 Soil Ingestion Rate (mgiday) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

1 .OE-08 kg-soil/kg-wt/day 
2.9E-08 kg-soil/kg-wtlday 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Perdent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer 

:HEMICAL 
Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

@wW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
,luminum 41600 4.4E-04 1.2E-03 NA 1 .OOE+OO NA NA 1.2E-03 51.6% 
,rsenic 5.2 5.5E-08 1.5E-07 1.50E+OO 3.00E-04 8.2E-08 100.0% 5.1E-04 
:hromium 

21.5% 
30.7 3.2E-07 9.OE-07 NA 5.00E-03 NA NA 

langanese 
1.8E-04 7.6% 

898 9.4E-06 2.6E-05 NA 1.40E-01 NA NA 1 .gE-04 8.0% 
anadium 63.7 6.7E-07 1.9E-06 NA 7.00E-03 NA NA 2.7E-04 11.3% 
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?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

<ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 5,750 Skin surface available for contact (cm’/event) 

AF=: 0.6 Soil to skin adherence factor (mg/cm2) 
Chemical 

ABS=: Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-tiday 
:hronic Daily Intake = : 4.lE-06 kg-soil/kg-wtiday 



!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

Juminum 41600 0.001 6.02E-05 1.69E-04 NA 1 .OOE-01 NA NA 1.7E-03 13.2% 

fsenic 5.2 0 032 2.41E-07 6.74E-07 3.66 1.23E-04 8.8E-07 100.0% 5.5E-03 43.0% 
Lhrbmium 30 7 0001 4.44E-06 1.24E-07 NA 1 .OOE-04 NA NA 1.2E-03 9.8% 
langanese 898 0 001 1.30E-06 3.64E-06 NA 5.60E-03 NA NA 6.5E-04 5.1% 
‘anadium 63.7 0.001 9.22E-08 2.58E-07 NA 7.00E-05 NA NA 3.7E-03 28.9% 

T-.-I n mcn7 4nn nw 4 ,e-n9 4 fin no,. 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.2E-03 1.7E-03 2.9E-03 19.2% 
8.2E-08 8.8E-07 9.6E-07 100.0% 5.1 E-04 5.5E-03 6.OE-03 36.6% 

NA NA NA NA 1.8E-04 1.2E-03 1.4E-03 9.4% 
NA NA NA NA 1.9E-04 6.5E-04 8.4E-04 5.5% 
NA NA NA NA 2.7E-04 3.7E-03 4.OE-03 26.2% 

8.2E-08 8.8E-07 9.8E-07 100.0% 2.4E-83 1.3E-02 I .SE-OZ 100.0% 
.” 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

CELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF=: 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1 .OE-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 2.9E-08 kg-soil/kg-wVday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

@Ws) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
‘PH 9610 1 .OE-04 2.8E-04 NA 3.00E-02 NA NA 9.4G03 100.0% 

Total NA NA 9.4E-03 100.0% 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm2/event) 

AF=: 0.6 Soil to skin adherence factor (mglcm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
‘, 

.ifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL 

TPH 

cs 

@Wx!) 
9610 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.01 1,39E-04 3.89E-04 NA 2.00E-02 NA NA 1.9E-02 100.0% 

Total NA NA 1.9E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 9.4E-03 I .QE-02 2.9E-02 100.0% 
NA NA NA NA 9.4E-03 1.9E-02 2.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 

25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.6E-08 kg-soil/kg-wUday 
Chronic Daily Intake = : 2.9G08 kg-soil/kg-wtlday 

I 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

WWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
‘on 24100 2.5E-04 7.1 E-04 NA 3.00E-01 NA NA 2.4E-03 100.0% 

7-L-l .I. 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

tAZAR0 INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA = : 5,750 Skin surface available for contact (cm’/event) 
AF=: 0.6 Soil to skin adherence factor (mglcm’) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 

‘ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging lime for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wUday 
:hronic Daily Intake = : 4.1E-06 kg-soil/kg-v&/day 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

0wh.d (unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
ron 24100 0.001 3.49E-05 9.76E-05 NA 4.50E-02 NA NA 2.2E-03 100.0% 

Total NA NA 2.2E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 

Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.4E-03 2.2E-03 4.5E-03 100.0% 
NA NA NA NA 2.4E-03 2.2E-03 4.SE-03 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: I Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wt/day 
:hronic Daily Intake = : 56E-07 kg-soil/kg-wVday 



qISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake lnta ke Factor Risk Risk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
aluminum 41600 3.3E-04 2.3E-02 NA 1 .OOE+OO NA NA 2.3E-02 51.6% 
rrsenic 5.2 4.2E-08 2.9E-06 1.50E+OO 3.00E-04 6.3E-08 100.0% 9.8E-03 21.5% 
ihromium 30.7 25E-07 1.7E-05 NA 5.00E-03 NA NA 3.5E-03 7.6% 
langanese 898 7.2E-06 5.1 E-04 NA 1.40E-01 NA NA 3.6E-03 8.0% 
‘anadium 63.7 5.1E-07 3.6E-05 NA 7.00E-03 NA NA 5.1E-03 11.3% 

Total 8.3E-08 100.0% 4.SE-02 100.0% 



?lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm*/event) 

AF = : 1 .O Soil to skin adherence factor (mg/cm*) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF=: 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&/day 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 

cs 

FwW 
41600 

5.2 
30.7 
898 
63.7 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.001 4.01 E-06 2.81E-04 NA 1 .OOE-01 NA NA 2.8E-03 13.2% 
0.032 1.60E-08 1.12E-06 3.86E+OO 1.23E-04 5.9E-08 100.0% S.lE-03 43.0% 
0.001 2.96E-09 2.07E-07 NA 1 .OOE-04 NA NA 2.1E-03 9.8% 
0.001 8.66E-08 6.06E-06 NA 5.6OP03 NA NA l.lE-03 5.1% 
0.001 6.14E-09 4.30E-07 NA 7.00E-05 NA NA 6.1 E-03 28.9% 

Total 5.9E-08 100.0% 2.iE-02 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 2.3E-02 2.8E-03 2.6E-02 39.4% 
Arsenic 6.3E-08 5.9E-08 1.2E-07 100.0% 9.8E-03 9.1E-03 1.9E-02 28.4% 
Chromium NA NA NA NA 3.5E-03 2.1E-03 55E-03 8.3% 
Manganese NA NA NA NA 3.6E-03 l.lE-03 4.7E-03 7.0% 
Vanadium NA NA NA NA 5.1 E-03 6.1 E-03 l.lE-02 16.9% 
Total 8.3E-08 5.9E-08 I .2E-07 100.0% 4.SE-02 2.1E-02 6.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

t I 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

1 

I 
WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 

.ATn=: 

Mean concentration in soil (mglkg) 
480 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wtlday 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL cs 

Lifetime 

Chronic Daily Chronic Daily 

lnta ke Intake 

Cancer 

Slope 
Factor 

Reference 

Dose 

Lifetime 

Cancer 

Risk 

Percent 

Cancer 

Risk 

Hazard Percent 

Quotient Hazard 

Quotient 

‘PH 
OwW) 

9610 
(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

7.7E-05 5.4E-03 NA 3.00E-02 

Total 
NA NA 1.8E-01 100.0% 
NA NA 1.8E-01 100.0% 



? i 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 1 
I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

I 

Where: cs = 
CF= 
SA = 
AF = 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 

1 .O Soil to skin adherence factor (mglcm’) 
Chemical 

Specific Absorption factor (unitless) 
30 Exposure frequency (events/year) 

1 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-v&day 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wtlday 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Ha&d Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
-PH 9610 0.01 9.27E-06 6.49E-04 NA Z.OOE-02 NA NA 3.2E-02 100.0% 

Tdrl Lib &I* 9 3cn9 4 nn IWL 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.8E-01 3.2E-02 2.1E-01 100.0% 
NA NA NA NA 1.8E-01 3.2E-02 2.1EQl 100.0% 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 480 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-v&/day 
:hronic Daily Intake = : 5.6E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

Iron 24100 1.9E-04 1.4E-02 NA 3.00E-01 NA NA 4.5E-02 100.0% 
I 

Total 
I 

NA NA 4.6E-92 100.0% 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose,= (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where. cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm’/event) 

AF = : 1 .O Soil to skin adherence factor (mglcm2) 
Chemical 

ABS = : Specific Absorption factor (unitless) 
EF = : 30 Exposure frequency (events/year) 
ED=: 1 Exposure duration (years) 
BW.= : 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wt/day 
khronic Daily Intake = : 6.8E-06 kg-soil/kg-wt/day 



._ 
b 

!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HEMICAL 

on 

CS 

24100 
24100 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

A& Intake Intake Factor Rlsk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.001 2.32G06 1.63E-04 NA 4.50E-02 NA NA 3.6E-03 100.0% 

Total NA NA 3.6E-03 tOo.O% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 4.5E-02 3.6E-03 4.9E-02 100.0% 
NA NA NA NA 4.6E-02 3.6E-03 4.9G02 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
,ntake=CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

4.7E-07 kg-soil/kg-wtlday 
1.4E-06 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Juminum 41600 2.OE-02 5.7E-02 NA 1 .OOE+OO NA NA 5.7E-02 51.6% 
rrsenic 5.2 2.4E-06 7.1E-06 1.50E+OO 3.00E-04 3.7E-06 100.0% 2.4E-02 21.5% 
;hromium 30.7 1.4E-05 4.2E-05 NA 5.00E-03 NA NA 8.4E-03 7.6% 
langanese 898 4.2E-04 1.2E-03 NA 1.40E-01 NA NA 8.8E-03 8.0% 
‘anadium 63.7 3.OE-05 8.7E-05 NA 7.00E-03 NA NA 1.2E-02 11.3% 

Total 3.7E-08 100.0% l.lE-01 100.0% 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5.800 Skin surface available for contact (cm’/event) 
AF=: 1 .O Soil to skin adherence factor (mg/cm*) 

ABS=: Absorption factor (unitless) 
EF = : 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wtJday 
:hronic Daily Intake = : 7.9E-05 kg-soil/kg-v&/day 



1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

CHEMICAL 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 

CS ABS 

bwb) (unitless) 
41600 0.001 

5.2 0.032 
30.7 0.001 
898 0.001 
63.7 0.001 

Cancer 
Slope 
Factor 

(mglkglday)-’ 
NA 

3.66E+OO 
NA 
NA 

1.74E-06 1 506E-06 1 NA 

,,,,,I 

1.23E-04 1.7E-05 
1 .OOE-04 NA 
5.60E-03 NA 

Percent 
Cancer 

Risk 

NA 
100.0% 

NA 
NA 
NA 

100.0% 

Hazard 
Quotient 

3.3E-02 
l.lE-01 
2.4E-02 
1.3E-02 
7.2E-02 
2.5E-01 

Percent 
Hazard 

Quotient 

13.2% 
43.0% 
9.8% 
5.1% 

28.9% 
100.0% 



tISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Zhemical 
Vuminum 
ksenic 
Chromium 
ilanganese 
lanadium 
‘otal 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.7E-02 3.3E-02 9.OE-02 25.0% 
3.7E-06 1.7E-05 2.OE-05 100.0% 2.4E-02 l.lE-01 1.3E-01 36.4% 

NA NA NA NA 8.4E-03 2.4E-02 3.3E-02 9.1% 
NA NA NA NA 8.8E-03 1.3E-02 2.2E-02 6.0% 
NA NA NA NA 1.2E-02 7.2E-02 8.5E-02 23.5% 

3.7E-06 1.7E-05 2.OE-05 100.0% l.lE-91 2.SE-61 3.6E-01 100.0% 



qISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND tNCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF = : 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (witless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
-ifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily intake = : 1.4E-06 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

9610 4.5E-03 1.3E-02 NA 3.00E-02 NA NA 4.4E-01 100.0% 
Total NA NA 4.4E-01 100.0% 



{ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
$SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA=: 5,800 Skin surface available for contact (cm2/event) 

AF=: 1 .O Soil to skin adherence factor (mg/cm2) 
ABS = : Absorption factor (unitless) 

EF=: 350 Exposure frequency (events/year) 
ED=: 24 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg&/day 
:hronic Daily Intake = : 7.9E-05 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

TPH 

cs 

OWkg) 
9610 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
0.01 2.62E-03 764E-03 NA 2.00E-02 NA NA 3.8E-01 100.0% 

Total NA NA 3.8E-91 tooAl% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOS’URES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk 
I 

Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 4.4E-01 3.8E-01 8.2E-01 100.0% 

NA NA NA NA 4.4E-01 3.8E-01 8.2E-01 100.0% 



ZISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

iA.ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
,ntake=CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
:hronic Daily Intake = : 1.4E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

WWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

24100 l.lE-02 3.3E-02 NA 3.00E-01 NA NA l.lE-01 100.0% 
Total NA NA l.lE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 
SA=: 

AF=: 
ABS = : 

EF = : 
ED=: 
BW=: 
ATc.= : 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm’levent) 

1 .O Soil to skin adherence factor (mglcm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wt/day 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Rlsk Risk Quotient 

@Wkg) (witless) (mglkglday) (mglkglday) (mglkgldayp’ (mglkglday) 
Iron 24100 0.001 6.57E-04 1.91E-03 NA 450E-02 NA NA 4.3E-02 100.0% 

Total NA NA 4.3E-02 100.0% 



i 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA l.lE-01 4.3E-02 1.5E-01 100.0% 
NA NA NA NA 1 .l E-01 4.3E-82 1 .SE-Ol 100.0% 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: ,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mglday) 

CF=: I .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
-ifetime Chronic Daily Intake =: 4.6E-08 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.6E-07 kg-soil/kg-wtiday 



2ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO, 1998 

Uuminum 
(WW (mglkglday) (mglkglday) 
15960 7.3E-04 7.3E-03 

ksenic 
Chromium 
fianganese 
lanadium I 37.8 1 1.7E-06 1 1.7E-05 

Cancer 

Slope 
Factor 

Reference 

Dose 
Lifetime 

Cancer 
Risk 

Percent 
Cancer 

Risk 

Hazard 

Quotient 

(mglkglday)’ (mglkglday) 
NA 1 .OOE+OO NA NA 7.3E-03 

1.50E+OO 3.00E-04 2.5E-07 100.0% 5.6E-03 
NA 5.00E-03 NA NA 1.4E-03 
NA 1.40E-01 NA NA B.OE-04 

J NA 1 7.00E-03 1 NA 1 NA 1 2.5E-03 
I Total 1 2.SE-07 1 100.0% 1 1.8E-02 

Percent 

Hazard 

Quotient 

41.4% 
32.0% 
8.2% 
4.5% 
14.0% 

100.0% 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm*/event) 

AF=: 0.2 Soil to skin adherence factor (mg/cm*) 
ABS = : Absorption factor (unitless) 

EF = : 234 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn-: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg&/day 
:hronic Daily Intake = : 9.2E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ASS Intake Intake Factor Risk Risk Quotient 

(w&t) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
4lurninum 15960 0.001 1.46E-05 1.46E-04 NA 1 .OOE-01 NA NA I .5E-03 8.6% 
4rsenic 3.7 0.032 1 .OEE-07 l .OEE-06 3.66E+OO 1.23E-04 4.OE-07 100.0% E.EE-03 51.6% 
Chromium 15.8 0.001 1.45E-08 1.45E-07 NA 1 .OOE-04 NA NA 1.4E-03 8.5% 
Manganese 244 0.001 2.23E-07 2.23E-06 NA 5.60E-03 NA NA 4.OE-04 2.3% 
Janadium 37.8 0.001 3.46E-08 3.46E-07 NA 7.00E-05 NA NA 4.9E-03 29.0% 

Total 4.OE-07 100.0% 1.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Chemical 
Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 
Total 

Lifetime Cancer Risk Hazard IndeX 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 7.3E-03 1.5E-03 8.8E-03 25.2% 
2.5E-07 4.OE-07 6.5E-07 100.0% 5.6E-03 8.8E-03 1.4E-02 41.6% 

NA NA NA NA 1.4E-03 1.4E-03 2.9E-03 8.3% 
NA NA NA NA 8.OE-04 4.OE-04 1.2E-03 3.4% 
NA NA NA NA 2.5E-03 4.9E-03 7.4E-03 21.4% 

2.5E-07 4.OE-07 8.5E-07 100.0% 1.8E-02 1.7E-02 3.5E-02 100.0% 

i 



?ISK ASSESSMENT SPREADSHEET - INCiDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

-iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
tR=: 200 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 

.ATn=: 2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-v&/day 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-v&/day 



5 
8 RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

tz (0 
SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1999 

CHEMICAL 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 

cs 
(wW 
41600 

5.2 
30.7 
898 
63.7 

(mglkgldayr’ (mglkglday) 

NA 1 .OOE+OO NA 
5 7E-06 6.6E-05 1.50E+OO 3.00E-04 8.5E-06 
3.4E-05 3.9E-04 NA 5.00E-03 NA 
9.8E-04 l.lE-02 NA 1.40E-01 NA 
7.OE-05 1 8.1E-04 I NA 1 7.00E-03 1 NA 

I I Total 1 8.5E-08 

Percent 

Cancer 
Risk 

Hazard 

Quotient 

NA 5.3E-01 
100.0% 2.2E-01 

NA 7.9E-02 
NA 8.2E-02 
NA 1.2E-01 

100.0% 1 .OE+OO 

Percent 



!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
‘XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: 
Abso~edDose = Cs x CF Y SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF = 

SA adj= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm’-year/kg) 

1 .O Soil to skin adherence factor (mg/cm’) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

nit Dose 
ifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg&/day 
:hronic Daily Intake = : 1.2E-04 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
,luminum 41600 0.001 4.3?E-04 5.09E-03 NA 1 .OOE-01 NA NA 5.iE-02 13.2% 
.rsenic 5.2 0.032 1.75E-06 2.04E-05 3.66 1.23E-04 6.4E-06 100.0% 1.7E-01 43.0% 
,hromium 30.7 0.001 3.22E-07 3.76E-06 NA 1 .OOE-04 NA NA 3.8E-02 9.8% 
langanese 898 0.001 9.42E-06 1.1 OE-04 NA 5.60E-03 NA NA 2.OE-02 5.1% 
‘anadium 63.7 0.001 6.68E-07 7.8OE-06 NA 7.00E-05 NA NA l.lE-01 28.9% 

Total 8.4E-08 100.0% 3.9E-01 100.0% 



a 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Chemical 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk ingestion Contact HI HI 

NA NA NA NA 5.3E-01 5.1E-02 5.8E-01 41.2% 
8.5E-06 6.4E-06 1.5E-05 100.0% 2.2E-01 1.7E-01 3.9E-01 27.4% 

NA NA NA NA 7.gE-02 3.8&02 1.2E-01 8.2% 
NA NA NA NA 8.2E-02 2.OE-02 1 .OE-01 7.2% 
NA NA NA NA 1.2E-01 l.lE-01 2.3E-01 16.1% 

8.5E-08 6.4E-OB l&E45 100.0% 1 .OE+OO 3.9E-01 1.4E+OO 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD REStDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: ,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 200 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: I.! E-06 kg-soil/kg-wtiday 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 

Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wb) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
PH 9610 l.lE-02 1.2E-01 NA 3.00E-02 NA NA 4.1E+OO 100.0% 

Total NA NA 4.1 E+OO 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SA=: 

AF=: 
ABS=: 

EF=: 
ED=: 
BW=: 

.ATc = : 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm’/event) 

1 .O Soil to skin adherence factor (mg/cm*) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = I .OE-05 kg-soil/kg-wtlday 
Chronic Daily Intake = : l.2E-04 kg-soil/kg-wtfday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
TPH 9610 0.01 l.OlE-03 1.18E-02 NA 2.00E-02 NA NA 5.9E-01 100.0% 

Total NA NA 5.9E-91 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 4.1E+OO 5.9E-01 4.7E+OO 100.0% 

NA NA NA NA 4.1E+OO 6.9E-91 4.7E+OO 100.0% 
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IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
lntake=C~~iRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wt/day 
;hronic Daily Intake = : 1.3E-05 kg-soillkg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL cs 

Lifetime 

Chronic Daily Chronic Daily 

Intake Intake 

Iron 
(m&d 
24100 

(mglkglday) (mglkglday) 
2.6E-02 3.1 E-01 

Cancer 

Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent 

Cancer 
Risk 

Hazard Percent 

Quotient Hazard 

Quotient 

(mglkglday)” (mglkglday) 

NA 3.00E-01 NA NA 1 .OE+OO 100.0% -L 
Total NA NA 1 .OE+OO 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
AbsoFbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SA=: 

AF=: 
ABS=: 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm2/event) 

1 .O Soil to skin adherence factor (mg/cm2) 
Absorption factor (unitless) 

350 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

I I 1 Lifetime 

CHEMICAL 1 Cs 1 ABS 

Iron 
1 (mdb) 1 (unitless) 
1 24100 1 0.001 1 2.53E-04 

Chronic Daily 
Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

(mglkglday) 1 (mglkglday).’ (mglkglday) 
2.95E-03 1 NA 4.50E-02 

Total 
NA NA 6.6E-02 100.0% 
NA NA 6.6E-02 100.0% 



? 
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I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dennal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1 .OE+OO 6.6E-02 l.lE+OO 100.0% 
NA NA 1 NA NA 1 .OE+OO 6.6E-02 l.lE+OO 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 

BWxAT 

I WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

1.2E-07 kg-soil/kg&/day 
4.3E-06 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 10.1998 

:HEMICAL 

,luminum 
,rsenic 
,hromium 
langanese 
anadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake intake Factor Risk Risk Quotient 

OwlW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
15960 1.9E-03 6.6E-02 NA 1 .OOE+OO NA NA 6.6E-02 41.4% 

3.7 4.5E-07 1.6E-05 150EtOO 3.00E-04 6.8E-07 100.0% 5.3E-02 32.0% 
15.8 I .9E-06 6.6E-05 NA SOOE-03 NA NA 1.4E-02 8.2% 
244 3.OE-05 1 .OE-03 NA 1.40E-01 NA NA 7.4E-03 4.5% 
37.6 4.6E-06 1.6E-04 NA 7.00E-03 NA NA 2.3E-02 14.0% 

Total 6.8E-07 100.0% 1.6E-01 100.0% 
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?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

3ELEVANT EQUATION: 
CsxCFxSAxAFxABSxEFxED 

AbsorbedDose = ---- 
BWrAT 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 

SA adj= : 663 Skin surface available for contact (cm*-year/kg) 
AF=: 0.2 Soil to skin adherence factor (mglcm’) 

ABS = : Absorption factor (unitless) 
EF = : 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

)nit Dose 
.ifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wt/day 
:hronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 

‘! 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

CHEMICAL 

Aluminum 
Arsenic 
Chromium 
Manganese 
Vanadium 

cs 

OWW 
15960 

3.7 
15.8 
244 
37.8 

Lifetime Cancer Reference Lifetime Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer 

ABS Intake Intake Factor Risk Risk 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.001 1.94E-05 6.78E-04 NA 1 .OOE-01 NA NA 
0.032 1.44E07 503E-06 3.66E+OO 1.23E-04 5.3E-07 100.0% 
0.001 1.92E-08 6.72E-07 NA 1 .OOE-04 NA NA 
0.001 2.96E-07 l.O4E-05 NA 56OE-03 NA NA 
0.001 4.59E-08 1.61 E-06 NA 7.00E-05 NA NA 

Total 5.3E-tI7 100.0% 



?ISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 30 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Llfetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percerit 

:hemlcal Ingestion Contact Risk Risk Ingestion contact HI HI 
aluminum NA NA NA NA 6.8E-02 6.8E-03 7.5E-02 30.7% 
rrsenic 6.8E-07 5.3E-07 1.2E-06 100.0% 5.3E-02 4.1 E-02 9.4E-02 36.3% 
lhromium NA NA NA NA 1.4E-02 6.7E-03 2.OE-02 6.3% 
flanganese NA NA NA NA 7.4E-03 1.9E-03 9.3E-03 3.8% 
‘anadium NA NA NA NA 2.3E-02 2.3E-02 4.6E-02 18.9% 
‘otal 8.8E-07 5.3EQ7 1.2E-08 100.0% 1.8E-01 7.9E-02 2.4E91 100.0% 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD REStDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY’28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR=: 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc-: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

1 .?E-07 kg-soil/kg-v&/day 
4.3E-06 kg-soil/kg-wtlday 



I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL cs 

Lifetime 

Chronic Daily Chronic Daily 

Intake Intake 

Cancer 

Slope 

Factor 

TPH 
1 (mglkg) 1 (mglkglday) (mglkglday) 1 (mglkglday)’ 

9610 1 1.2E-03 4.1E-02 1 NA 

Reference 

Dose 

Lifetime 

Cancer 

Risk 

Percent 

Cancer 

Risk 

Hazard Percent 

Quotient Hazard 

Quotient 

OwW~day) 
3.00E-02 

Total 
NA NA 1.4E+OO 100.0% 

NA NA 1.4E+OO 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

Where: cs=: 
CF=: 

SA=: 

AF=: 
ABS = : 

EF = : 
ED=: 
BW=: 

ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm*/event) 

0.2 Soil to skin adherence factor (mg/cm2) 
Absorption factor (unitless) 

234 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

?ELEVANT EQUATION: 
Abso~edDose = Cs x CF x SA x AF x AES x EF x ED 

BWxAT 

Unit Dose 
Lifetime Chronic Daily Intake = 6.1 E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD 
LOCATION: MILTON, FLORIDA SITE 30 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer dancer Quotient Hazard 

:HEMICAL cs ASS Intake Intake Factor Rlsk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
PH 9610 0.01 5.84E-04 4.08E-03 NA 2.00E-02 NA NA 2.OE-01 100.0% 

Y-I-. . . . 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD 

LOCATION: MILTON, FLORIDA SITE 30 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.4E+OO 2.OE-01 1 BE+00 100.0% 
NA NA NA NA 1.4E+OO 2.0E-91 1.6E+OO 100.0% 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION. ,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 

.ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

, 

h-tit Dose 
.ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wtlday 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 

i 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

CHEMICAL 
Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(moM.d (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 13991 I .7E-03 6.OE-02 NA 3.00E-01 NA NA 2.OE-01 100.0% 

Total NA NA 2.0E-01 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

iAi%RD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: 
Abso*edDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SA=: 663 Skin surface available for contact (cm2/event) 

AF = : 0.2 Soil to skin adherence factor (mg/cm2) 
ABS=: Absorption factor (unitless) 

EF=: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake = 6.1 E-06 kg-soil/kg-wUday 
:hronic Daily Intake = : 4.3G05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

UwW) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 13991 0.001 8.50E-05 5.95E-04 NA 4.50E-02 NA NA 1.3E-02 100.0% 

I I Total I NA I NA I l.EE-02 I lnn.n% I 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 30 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Llfetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.OE-01 1.3E-02 2.1E-01 100.0% 
NA NA NA NA 2.OE-01 1.3E-02 2.lE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 32 
LOCATION: MILTON, FLdRlDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chrortic Daily Intake =: 
Chronic Daily Intake = : 

3.9E-08 kg-soil/kg-wtiday 
2.7E-07 kg-soil/kg&/day 
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USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Juminum 
1 OwW 
1 21900 

Lifetime 

Chronic Daily 

Intake 

OwWday) 
8.6E-04 
2.3E-07 
l.lE-07 
1.4E-06 

Chronic Daily 

Intake 

(mglkglday) 

6.OE-03 
1.6E-06 
7.7E-07 
1 .OE-05 

NA 4.00E-04 

1.50E+OO 3.00E-04 

I NA 1 7.00E-03 

I Total 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

NA 

NA 

1.6E-07 
NA 

1.6E-07 

NA 

NA 

100.0% 
NA 

100.0% 

Hazard 

Quotient 

6.OE-03 

4.1 E-03 
2.6E-03 
1.4E-03 
1.4E-02 

1 

Percent 

Hazard 

Quotient 

42.5% 
29.1% 
18.1% 
10.2% 

100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 1,013 Skin surface available for contact (cm’/event) 
AF=: 1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-06 kg-soillkgwuday 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Vanadium 

cs 

OWW 
21900 

6 
2.8 
36.8 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ADS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkg/day)-’ (mgtkglday) 
0.001 3.91E-05 2.74E-04 NA 1 .OOE-01 NA NA 2.7E-03 9.9% 
0.001 l.O7E-08 7.49E-08 NA 8.00E-06 NA NA 9.4E-03 33.7% 
0.032 1.60E-07 l.l2E-06 3.66E+OO 1.23E-04 5.9E-07 100.0% 9.1 E-03 32.8% 
0.001 6.57E-08 4.60E-Ot NA 7.OOE-05 NA NA 6.6E-03 23.6% 

Total 5.9E-07 100.0% 2.8E-02 100.0% 

7 
0 
b 
w co 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY ?,I998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion. Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 6.OE-03 2.7E-03 8.7E-03 20.9% 
Antimony NA NA NA NA 4.1E-03 9.4E-03 1.3E-02 32.2% 
Arsenic 1.6E-07 5.9E-07 7.5E-07 100.0% 2.6E-03 9.1E-03 1.2E-02 27.8% 
Vanadium NA NA NA NA 1.4E-03 6.6E-03 8.OE-03 19.1% 
Total I .6E-07 5.9E-07 f.bE-07 100.0% 1.4E-02 2.8E-92 4.2E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
. 

.XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source(unitless) 

EF = : 45 Exposure Frequency (days/year) 

ED=: IO Exposure Duration (years) 
BW=: 45 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wffday 
;hronic Daily Intake = : 2.7E-07 kg-soil/kg-wUday 



Ii !ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

C 

T 

I I “la, I NM I P(n I l.ICYI 1 lUU.U-lO 

:HEMICAL 

PH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
12300 4.8E-04 3.4E-03 NA 3.00E-02 NA NA l.lE-01 100.0% 

T-.-l .I. .I. . .r -1 .#..a a”, 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EGUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF=: 1 BE-06 Conversion factor (kglmg) 
SA=: 1,013 Skin surface available for contact (cm”levent) 
AF=: 1 .O Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.8E-06 kg-soil/kg-wUday 
ihronic Daily Intake = : 1.2E-05 kg-soil/kg-w9day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,199s 



RtSK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Detmal Total 
Ingestion Contact Risk Risk Ingestion Contact HI 

NA NA NA NA l.lE-01 7.7E-02 1.9E-01 

l.lE-01 7.7E-02 NA NA NA NA 1 .SE-01 

Percent 

HI 

100.0% 

100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mgikg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 

3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

3.g,E-08 kg-soil/kg-wtlday 
2.7E-07 kg-soil/kg&/day 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wh) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

‘on 13200 5.2E-04 3.6E-03 NA 3.00E-01 NA NA 1.2E-02 100.0% 

Total NA NA 1.2E-02 1 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) I 

Where: cs= 
CF= 
SA= 
AF= 

ABS = 
EF = 
ED= 

.BW = 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

1,013 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3.650 Averaging time for noncarctnogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.8E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-v&day 

I I 



{ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8‘1998 

:HEMICAL 

‘on 

cs 

(mgW 
13200 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)-’ (mglkglday) 
0.001 2.36E-05 1.65E-04 NA 4.50E-02 NA NA 3.7E-03 100.0% 

Total NA NA 3.7E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

Lifetime Cancer Risk I Hazard Index 
Incidental 1 Dermal 1 Total 1 Percent 1 Incidental I Dermal I Total I Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Iron NA NA NA NA 1.2E-02 3.7E-03 1.6E-02 100.0% 
Total NA NA NA NA 1.2E-02 3.7E-03 1.8E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

‘HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IEXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: es =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 

.ATc=: 

I ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg-wt/day 



‘i 

tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

:HEMICAL 

rluminum 
rntimony 
rrsenic 
‘anadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CS Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
21900 l.lE-03 3.9E-03 NA 1 .OOE+OO NA NA 3.9E-03 42.5% 

6.0 3.OE-07 l.lE-06 NA 4.00E-04 NA NA 2.6E-03 29.1% 
2.8 1.4E-07 4.9E-07 1.5 3.00E-04 2.1E-07 100.0% 1.6E-03 18.1% 

36.8 1.9E-06 6.5E-06 NA 7.00E-03 NA NA 9.3E-04 10.2% 
Total 2.1 E-07 100.0% 9.1 E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm*/event) 
AF=: 1 .O Soil to skin adherence factor (rng/cm) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 
SW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

2.9E-06 kg-soil/kg-wbday 
1 .OE-05 kg-soil/kg-wbday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Juminum 21900 0.001 6.34E-05 2.22E-04 NA 1 .OOE-01 NA NA 2.2E-03 9.9% 
Mimony 6 0.001 1.74E-08 6.08E-08 NA 8.00E-06 NA NA 7.6E-03 33.7% 
,rsenic 2.6 0.032 2.59E-07 Q.O7E-07 3.66 I .23E-04 9.5E-07 100.0% 7.S03 32.8% 
‘anadium 36.8 0.001 l.O6E-07 3.73E-07 NA 7.00E-05 NA NA 5.3E-03 23.6% 

T-1-I 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

Chemical 

Aluminum 
Antimony 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 3.9E-03 2.2E-03 6.1E-03 19.2% 
NA NA NA NA 2.6E-03 7.6E-03 1 .OE-02 32.4% 

2.lE-07 9.5E-07 1.2E-06 100.0% 1.6E-03 7.4E-03 9.OE-03 28.6% 
NA NA NA NA 9.3E-04 5.3E-03 6.2h03 19.8% 

2.1 E-07 9.5E-07 l.ZE-06 100.0% 9.iE-03 2.3E-02 3.2E-02 100.0% 



‘i 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR= 

CF= 
Fi = 

EF = 
ED= 
BW= 

- ATc= 
ATn = 

Mean concentration in soil (mg/kg) 
100 Soil ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-v&/day 
Chronic Daily intake = : 1.8E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(WW (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
TPH 12300 6.2E-04 2.2E-03 NA 3.00E-02 NA NA 1 7.2E-02 100.0% 

Total NA [ NA 1 7.2E-02 100.0% 



) 

tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mg/kg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA = : 5,750 Skin surface available for contact (cm*/event) 
AF=: 1 .O Soil to skin adherence factor (mg/cms) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF = : 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn-: 7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 
ihronic Daily Intake = : 

2.9E-06 kg-soil/kg-wt./day 
1 .OE-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

CHEMICAL 

TPH 

L 

CS 

@v&A 
12300 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
0.01 356E-04 1.25E-03 NA 2.00E-02 NA NA 6.2E-02 100.0% 

, Total NA NA 6.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 

_ ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

hub) (mglkglday) (mglkglday) 

Iron 13200 6.6E-04 2.3E-03 NA 3.00E-01 NA NA 7.7E-63 100.0% 

Total NA NA 7.7E-93 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

CF = 
SA= 
AF= 

ABS = 
EF = 
ED= 
BW? 
ATc = 
ATn = 

Where: es=: Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg-wbday 



f i_ 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

I i Total 1 NA 1 NA t 3.OE-03 ) 100.0% 1 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

I 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Detmal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 7.7&03 3.OE-03 l.lE-02 100.0% 
NA NA NA NA 7.7E-03 3.OE-03 l.lE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF = 
FI = 

EF= 
ED= 
BW= 
ATc= 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

8.8E-09 kg-soil/kg-wtlday 
8.8E-08 kg-soil/kg-wtlday 



?lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs intake Intake Factor Risk Risk Quotient 

(m!#g) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

Muminum 12200 l.lE-04 l.lE-03 NA 1 .OOE+OO NA 
4ntimony 

NA l.lE-03 

2.6 
47.9% 

2.3E-08 2.3E-07 NA 4.00E-04 NA 
4rsenic 

NA 5.7E-04 
1.2 

25.5% 
l.lE-08 l.lE-07 1.5 3.00E-04 1.6E-08 

danadium 
100.0% 3.5E-04 

19.3 
15.7% 

1.7E-07 1.7E-06 NA 7.00E-03 NA NA 2.4E-04 10.8% 
T#dcal I 1 cc-na I .nnno, I a mc a.3 I 1.x1- 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm’levent) 
AF=: 0.2 Soil to skin adherence factor (mglcm? 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

l .BE-07 kg-soilikg-w9day 
1.8E-06 kg-soil/kg-wbday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST l&l998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OwW) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
aluminum 12200 0.001 2.15E-06 2.15E-05 NA 1 .OOE-01 NA NA 2.1E-04 11.8% 
antimony 2.6 0.001 4.58E-10 4.58&09 3.66E+OO 8.00E-06 I .7E-09 100.0% 5.7E-04 31.4% 
arsenic 1.2 0.032 6.76E-09 6.766-08 NA 1.23E-04 NA NA 5.5E-04 30.2% 
ranadium 19.3 0.001 3.40E-09 3.40E-08 NA 7.00E-05 NA NA 4.9E-04 26.6% 

Total I .7E-99 100.0% 1.8E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18.1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Derrnal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA l.lE-03 2.1E-04 1.3E-03 31.7% 
Antimony NA 1.7E-09 1.7E-09 9.6% 5.7E-04 5.7E-04 l.lE-03 28.2% 
Arsenic 1.6E-08 NA 1.6E-08 90.4% 3.5E-04 5.5E-04 9.OE-04 22.2% 
Vanadium NA NA NA NA 2.4E-04 4.9E-04 ?.3E-04 17.9% 
Total 1.8E-08 1.7E-09 1.8E-08 100.0% 2.2E-03 1.8E-03 4.1 E-03 100.0% 



USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

iAZAR0 INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH INCIDENTAL INGESTION-OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 45 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily intake =: 8.8E-09 kg-soil/kg-v&/day 
;hronic Daily Intake = : 8.8E-08 kg-soil/kg-wtlday 



2ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wha) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
roll 12832 l.lE-04 l.lE-03 NA 3.00E-01 NA NA 3.8E-03 100.0% 

T-.-I 



I -.-- ------.-.-.-- -. .--..--..--. -...--. --...-...- --.-.-.-- ----*‘--*- 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

CF=: 
SA=: 
AF=: 

t 
ABS = : 

EF=: 
ED=: 
BW=: 
AT-c=: 
ATn=: 

1 .OE-06 Conversion factor (kglmg) 
5,000 Skin surface available for contact (cm2/event) 

0.2 Soil to skin adherence factor (mglcm2) 
Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
7 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

1.8E-07 kg-soil/kg&/day 
1.8E-06 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH solo (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

I I Total NA NA 1 5.OE-04 1 100.0% 1 



I I 
RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Chemical 

Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 3.8E-03 5.OE-04 4.3E-03 100.0% 
NA NA NA NA 3.8E-03 S.OE-04 4.3E-03 100.0% 

i 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) : 

BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
’ 

ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wUday 
ihronic Daily Intake = : 4.9E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Vanadium 

cs 

Wx.db) 
21900 

6.0 
2.8 

36.8 

Lifetime 

Chronic Daily Chronic Daily 
Intake intake 

Cancer 

Slope 

Factor 

Reference 

Dose 

Lifetime 

Cancer 
Risk 

Percent 

Cancer 

Risk 

Hazard Percent 

Quotient Hazard 

Quotient 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
3.8L03 l.lE-02 NA 1 .OOE+OO NA NA 1.1~~02 42.5% 
1 .OE-06 2.9E-06 NA 4.00E-04 NA NA 7.3E-03 29.1% 
4.9E-07 1.4E-06 1.50E+OO 3.OOE-04 7.3E-07 100.0% 4.6E-03 18.1% 
6.4E-06 1.8E-05 NA 7.00L03 NA NA 2.6E-03 10.2% 

Total 7.3E-07 100.0% 2.6E-92 100.0% , 



IRISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JUNE 30,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

lnit Dose 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-08 Conversion factor (kg/mg) 
SA=: 2,300 Skin surface available for contact (cm*/event) 
AF=: I .O Soil to skin adherence factor (mglcm? 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF = : 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 
ATc=: 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

8.OE-06 kg-soil/kg-wtlday 
2.3E-05 kg-soil/kg-w-t/day 



l&K ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OwW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
,luminum 21900 0.001 1.76E-04 4.93E-04 NA 1 .OOE-01 NA NA 4.9E-03 9.9% 
,ntimony 6 0.001 4.82E-08 1.35E-07 NA 8.00E-06 NA NA 1.7E-02 33.7% 
,rsenic 2.8 0.032 7.20E-07 2.02E-08 3.66E+OO 1.23E-04 2.6E-08 100.0% 1.6E-02 32.8% 
‘anadium 36.8 0.001 2.96E-07 8.28E-07 NA 7.00E-05 NA NA 1.2E-02 23.6% 

Total 2.6E-06 100.0% S.0E-62 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

Chemical 

Aluminum 
Antimony 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA l.lE-02 4.9E-03 1.6E-02 20.8% 
NA NA NA NA 7.3E-03 1.7E-02 2.4E-02 32.2% 

7.3E-07 2.6E-06 3.4E-06 100.0% 4.6E-03 1.6E-02 2.1 E-02 27.9% 
NA NA NA NA 2.6E-03 1.2E-02 1.4E-02 19.1% 

7.3G07 2.6E-06 3.4E-06 100.0% 2.5E-02 5.OE-92 7.SE-92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

t 1 
WHERE: cs =: 

IR=: 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wtiday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-v&/day 

1 I 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATIGN WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

CHEMICAL 

TPH 

I 

cs 

OwW 
12300 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
2.1E-03 6.OE-03 NA 3.00E-02 NA NA 2.OE-01 100.0% 

I Total 1 NA 1 NA 1 2.OE-01 1 100.0% ( 



:ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
‘XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF=: 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

SA=: 2,300 Skin surface available for contact (cm2/event) 
AF=: 1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 
ED=: 

250 Exposure frequency (events/year) 
25 Exposure duration (years) 

BW=: 70 Body weight (kg) 
ATc=: 
ATn = : 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

8.OE-06 kg-soil/kg-wUday 
2.3E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Chemical 

TPH 

rotal 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.OE-01 1.4E-01 3.4E-01 100.0% 
NA NA NA NA 2.OE-01 l .r)E-01 3.4E-01 1 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL I 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

I Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

1.7E-07 kg-soil/kg-v&day 
4.9E-07 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

Owed (mglkglday) (mglkglday) (mglkglday~’ (mglkglday) 
Iron 13200 2.3E-03 6.5E-03 NA 3.00E-01 NA NA 2.2E-02 100.0% 

Total NA NA 2.2E-02 100.0% 



I 1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

I 
SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

1 I 
I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

I 

Where: cs=: 
CF=: 
SA=: 
AF = : 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcmq 

Chemical 
Specific Absorption factor (unitless) 

250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = E.OE-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 2.3B05 kg-soil/kg&/day 

I I 



3ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

ZHEMICAL 

ron 

cs 

(Wkg) 
13200 

Lifetime Cancer I Reference Lifetime Percent Hazard 
Chronic Daily Chronic Daily 

Percent 
Slope Dose Cancer Cancer 

ABS 
Quotient 

Intake 
Hazard 

Intake Factor Risk Risk Quotient 
(unitless) 

0.001 
(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

1.06E-04 2.97E-04 NA 4.50E-02 NA NA 6.6E-03 100.0% 
Total NA NA 6.6E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Chemical 
Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent lncldental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.2E-02 6.6E-03 2.6E-02 100.0% 
NA NA NA NA 2.2E92 8.8E-03 2.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
I 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

~ WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
9 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

3,285 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 6.3E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wtiday 

I J 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotlent 

OWW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Aluminum 12220 7.7E-04 6.OE-03 NA 1 .OOE+OO NA NA 6.OE-03 48.0% 
Antimony 2.6 1.6E-07 1.3E-06 NA 4.00E-04 NA NA 3.2E-03 25.5% 
Arsenic 1.2 7.5E-08 5.9E-07 1.5 3.00E-04 l.lE-07 100.0% 2.OE-03 15.7% 
Vanadium 19.3 1.2E-06 9.4E-06 NA 7.00E-03 NA NA 1.3E-03 10.8% 

Total l.lE-07 13Ed9 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 2,300 Skin surface available for contact (cm*/event) 
AF=: 0.2 Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 250 Exposure frequency (events/year) 
ED=: 9 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,285 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 5.6E-07 kg-soil/kg-v&/day 
:hronic Daily Intake = : 4.5E-06 kg-soil/kg-wt/day 
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?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

ZHEMICAL 

4luminum 
Wimony 
4rsenic 
Janadium 

cs 

OwW 
12220 

2.6 
1.2 

19.3 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.001 7.07E-06 MOE-05 NA 1 .OOE-01 NA NA 5.5E-04 11.8% 
0.001 1.50E-09 1.17E-08 NA 8.00E-06 NA NA 1.5E-03 31.4% 
0.032 2.22E-08 1.73E-07 3.66 1.23E-04 8.1 E-08 100.0% 1.4E-03 30.2% 
0.001 l.l2E-08 8.69E-08 NA 7.00E-05 NA NA 1.2E-03 26.6% 

Total 8.lE-08 100.0% 4.7E-83 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Chemical 
Aluminum 
Antimony 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard index 
incidental Dermai Total Percent incidental Dermai Total Percent 
ingestion Contact Risk Risk ingestion Contact HI HI 

NA NA NA NA 6.OE-03 5.5E-04 6.5E-03 36.1% 
NA NA NA NA 3.2E-03 1.5E-03 4.6E-03 27.1% 

i.lE-07 8.1 E-08 1.9E-07 100.0% 2.OE-03 1.4E-03 3.4E-03 19.6% 
NA NA NA NA 1.3E-03 1.2E-03 2.6E-03 15.1% 

, l.lE-07 , 8.lE-08 , 1.9E-07 , 100.0% 1.2E-02 , 4.7E-03 1.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SlTE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging lime for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily intake =: 1 .OE-08 kg-soil/kg-v&/day 
Chronic Daily Intake = : 2.9E-08 kg-soil/kg-wtlday 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer 

:HEMICAL 
Quotient Hazard 

cs intake intake Factor Risk Risk Quotient 

hwb) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
hminum 21900 2.3E-04 6.4E-04 NA 1 .OOE+OO NA NA 6.4E-04 42.5% 
rntimony 6.0 6.3E-08 1.8E-07 NA 4.00E-04 NA NA 4.4E-04 29.1% 
rrsenic 2.8 2.9E-08 8.2E-08 150E+OO 3.00E-04 4.4E-08 100.0% 2.7E-04 
‘anadium 

18.1% 
36.8 3.9E-07 l.lE-06 NA 7.OOE-03 NA NA 1.5E-04 10.2% 

Total 4.4E-08 100.0% 1.5EQ3 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Unit Dose 
Lifetime Chronic Daily 
Chronic Daily Intake = 

Where: 

Intake = 

cs= 
CF= 
SA= 
AF= 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
0.6 Soil to skin adherence factor (mglcm3 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

1.4E-06 kg-soil/kg-wtlday 
4.1 E-06 kg-soil/kg-v&/day 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

E 
SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL cs ABS 

(unitless) 
0.001 
0.001 
0.032 
0.001 

Lifetime 
Chronic Dally 

Intake 

(mglkglday) 
3.17E-05 
8.68E-09 
1.30E-07 
5.32E-08 

Chronic Daily 
Intake 

(mglkglday) 
8.87E-05 
2.43E-08 
3.63E-07 
1.49E-07 NA [ 7.00E-05 

I Total 

Lifetime Percent 
Cancer Cancer 

Rlsk Risk 

NA NA 
NA NA 

4.7E-07 100.0% 
NA NA 

4.7E-07 100.0% 

a 6 13 al 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 6.4E-04 8.9E-04 1.5E-03 14.5% 
Antimony NA NA NA NA 4.4E-04 3.OE-03 3.5E-03 33.1% 
Arsenic 4.4E-08 4.7E-07 52E-07 100.0% 2.7E-04 3.OE-03 3.2E-03 30.7% 
Vanadium NA NA NA NA 1.5E-04 2.1E-03 2.3E-03 21.7% 
Total 4.4E-08 4.7E-07 5.2E-07 100.0% l.SE-03 S.OE-03 l.lE-82 100.0% 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm’/event) 
AF = : 0.6 Soil to skin adherence factor (mg/cm’) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-v&/day 

I I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OWkg) (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mg/kg/day) 
TPH , 12300 0.01 1.78E-04 4.98E-04 , NA 2.00E-02 NA NA 2.5E-02 100.0% 

Total NA NA 2SEb2 



I 1 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY ,8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF = 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1 .O.E-08 kg-soil/kg-wUday 
Chronic Daily Intake = : 2.9E-08 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHiET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CS intake Intake Factor Risk Risk Quotient 

(m&d (mglkglday) (mglkglday) (mglkg/day)’ (mglkglday) 
12300 1.3E-04 3.6E-04 NA 3.00E-02 NA NA 1.2E-02 100.0% 

Total NA NA 1.2E-02 100.0% 



1 RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 
TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk ingestion Contact HI HI 

NA NA NA NA 1.2E-02 2.5E-02 3.7E-02 100.0% 
NA NA NA NA 1.2E-02 2.5E-02 3.7E-02 100.0% 

i 
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8 RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

Eli 
SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY. 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

50 Soil Ingestion Rate (mg/day) 
1 .OE-06 Conversion Factor (kglmg) 

0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

I .OE-08 kg-soil/kg-wtlday 
2.9E-08 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL 

Iron 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(wW) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

13200 1.4E-04 3.9E-04 NA 3.00E-01 NA NA 1.3E-03 100.0% 
Total NA NA 1.3EQ3 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXtMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF=: 
SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 

‘ATc = : 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 
0.6 Soil to skin adherence factor (mg/cm2) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9.125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 
Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent lncldental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.3E-03 1.2E-03 2.5E-03 100.0% 
NA NA NA NA 1.3E93 1.2E-93 2.SE-03 100.0% , 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
480 Soil ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

)nit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-v&/day 
Zhronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



ilSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL 

Uuminum 
Wimony 
\rsenic 
lanadium 

cs 

Owh) 
21900 

6.0 
2.8 
36.8 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mg/kg/dayr’ (mglkglday) 

1.8E-04 1.2E-02 NA 1 .OOE+OO NA NA 1.2E-02 42.5% 
4.8E-08 3.4E-06 NA 4.00E-04 NA NA 8.5E-03 29.1% 
2.3E-08 1.6E-06 1.50E+OO 3.00E-04 3.4E-08 100.0% 5.3E-03 18.1% 
3.OE-07 2.1E-05 NA 7.00E-03 NA NA 3.OE-03 10.2% 

Total 3.4E-98 100.0% 2.9E-02 100.0% 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. . 

EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF=: 
SA=: 
AF = : 

( 
ABS = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mg/cm2) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

9.6E-08 kg-soil/kg-wbday 
6.8E-06 kg-soil/kg-wbday 



i 

t&K ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL 

hluminum 
hmony 
brsenic 
‘anadium 

cs 

OWW 
21900 

6 
2.8 
36.8 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.001 2.llE-06 1.48E-04 NA 1 .OOE-01 NA NA 1.5E-03 9.9% 
0.001 5.79E-10 4.05E-06 NA 8.00E-06 NA NA SIE-03 33.7% 
0.032 8.64E-09 6.05E-07 3.66 1.23E-04 3.2E-08 100.0% 4.9E-03 32.0% 
0.001 3.55E-09 2.48E-07 NA 7.00E-05 NA NA 3.5E-03 23.6% 

Total 3.2E-08 100.0% 1.5E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 1.2E-02 1.5E-03 1.4E-02 31.4% 
Antimony NA NA NA NA 8.5E-03 5.1E-03 1.4E-02 30.7% 
Arsenic 3.4E-08 3.2E-08 6.5E-08 100.0% 53E-03 4.9E-03 1 .OE-02 23.1% 
Vanadium NA NA NA NA 3.OE-03 3.5G03 6.5E-03 14.8% 
Total 3.4E-08 3.2E-08 6.6E-08 100.0% 2.9E-02 1 &E-02 4.4E-02 100.0% , 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR=: 480 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: I Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
‘ATn =: 365 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wUday 
.hronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
TPH 12300 9.9E-05 6.9E-03 NA 3.00E-02 NA NA 2.3E-01 100.0% 

Total NA NA 2.3E-01 ~00.0% 



I I 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 
I 

I I 
Where: Gs = : 

CF=: 
SA=: 
AF = : 

( 
ABS=: 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’/event) 
1 .O Soil to skin adherence factor (mglcm) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wbday 
Chronic Daily Intake = : 6.8G06 kg-soil/kg-v&/day 

I I 



r 
?ISK ASSESSMENT SPREADSHEET - DlRECT.DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

ABS 

Lifetime Cancer 
Chronic Daily Chronic Daily Slope 

Intake Intake Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

1 (unitless) 1 (mglkglday) 1 (mglkglday) 1 (mglkglday)‘! (mglkglday) 1 

I 0.01 1 l.l9E-05 1 8.30E-04 1 NA 1 2.00E-02 1 NA NA 4.2E-02 100.0% 
NA 4,2E-92 100.0% 



4 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Totat Percent 
lngestlon Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.3E-01 4.2E-02 2.7E-01 100.0% 
NA I NA NA NA 2.3E-01 4.2E-02 2.7E-01 100.0% 

0 
W 

a= 
m 

2-Z 
W’ 
(0’ 



FISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil tngestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-v&/day 
ihronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



i ) 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

Iron 

cs 

(m&d 
13200 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Rlsk Quotient 

(mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
l.lE-04 7.4E-03 NA 3.00E-01 NA NA 2.5E-02 100.0% 

Total NA NA 2.SE-92 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF = : 
SA = : 
AF=: 

ABS=: 
EF = : 
ED=: 
BWr: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm’) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 6.6E-06 kg-soil/kg-wbday 

I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose 

ZHEMICAL 
Cancer Cancer Quotient 

cs 
Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(w$kg) (unitless) (mglkglday) (mglkglday) (mg/kg/day)” (mg/kglday) 
ron 13200 0.001 1.27E-06 8.91E-05 NA 4.50E-02 NA NA 2.OE-03 100.0% 

Total NA NA 2.0E-83 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXtMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

Iron 
Total 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Perkent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.5E-02 2.OE-03 2.7E-02 100.0% 

NA NA NA NA 2.SE-02 2.OE-03 2.7E-02 100.0% 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

WHERE: cs =: 
IR = : 

CF=: 
FI=: 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

RELEVANT EQUATION: lntake= CsxIRxCFxFIxEFxED 

BWxAT 

Mean concentration in soil (mg/kg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wt/day 

I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY, 2,1998 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Vanadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CS Intake Intake Factor Risk Risk Quotient 

(mgW) (mglkglday) (mglkglday) (mglkg/day)“ (mglkglday) 
21900 1 .OE-02 3.OE-02 NA 1 .OOE+OO NA NA 3.OE-02 42.5% 

6.0 2.8E-06 8.2E-06 NA 4.00E-04 NA NA 2.1 E-02 29.1% 
2.8 1.3E-06 3.8E-06 1.50E+OO 3.00E-04 2.OE-06 100.0% 1.3E-02 18.1% 

36.8 1.7E-05 5.OE-05 NA 7.00E-03 NA NA 7.2E-03 10.2% 
Tnhl 9 ncnr 100.0% 7.1 E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*edDose = Cs x CF >: SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF= 
SA= 
AF = 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5.800 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm*) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wbday 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wt/day 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Vanadium 

cs 

bwW 
21900 

6 
2.8 
36.8 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotlent Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
0.001 5.97E-04 1.74E-03 NA 1 .OOE-01 NA NA 1.7E-02 9.9% 
0.001 1.63E-07 4.77E-07 NA 8.00E-06 NA NA 6.OE-02 33.7% 
0.032 2.44E-06 7.12E-06 3.66 1.23E-04 8.9E-06 100.0% 5.8E-02 32.8% 
0.001 1 .OOE-06 2.92E-06 NA 7.00E-05 NA NA 4.2E-02 23.6% 

Total 8.9E-98 100.0% 1.8E-01 100.0% , 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WiTHOUT CONCRETE 

DATE: JULY 2,1998 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 3.OE-02 1.7E-02 4.7E-02 19.2% 
Antimony NA NA NA NA 2.1E-02 6.OE-02 6.OE-02 32.4% 
Arsenic 2.OE-06 8.9E-06 l.lE-05 100.0% 1.3E-02 5.6E-02 7.1E-02 28.6% 
Vanadium NA NA NA NA 7.2E-03 4.2G02 4.9E-02 19.6% 
Total 2.OE-06 6.9E-06 1 .I E-OS 100.0% 7.1E-02 1.6E-91 2.5E-01 100.0% 



liSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

iAZAR0 INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x EO)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 20 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 7,300 Averaging time for noncarcinogenic exposuies (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtlday 
;hronic Daily Intake = : 1.8E-07 kg-soil/kg-v&/day 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer 

:HEMICAL 

Cancer Quotlent Hazard 
cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkgldayK’ (mglkglday) 
PH 12300 6.2E-04 2.2E-03 NA 3.00E-02 NA NA ?.2E-02 100.0% 

UA 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 261998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
;EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF= 
SA= 
AF= 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body.weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
6,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wtlday 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wbday 

i 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,199s 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CS ABS Intake Intake Factor Risk Risk Quotient 

OwW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
, 12300 . 0.01 , 3.35E-03 , 9.77E-03 , NA 2.00E-02 NA NA 4.9E-01 100.0% 

Total NA NA 4.9E-01 1 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.6E-01 4.9E-01 l.lE+OO 100.0% 
NA NA NA NA 5.6E-01 4.9E-01 l.lE+OO 100.0% 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIM&l EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

lAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED 8Y THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 

ifetime Chronic Daily intake =: 4.7E-07 kg-soil/kg-wflday 
;hronic Daily Intake = : 1.4E-06 kg-soil/kg-v&day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 241998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 13200 6.2E-03 1.8E-02 NA 3.00E-01 NA NA 6.OE-02 100.0% 

Total NA NA 6.0E92 100.0% 



i 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASoNABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso~ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF= 
SA= 
AF= 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm’levent) 
1 .O Soil to skin adherence factor (mglcmq 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-65 kg-soil/kg-v&/day 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wt/day 

I I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28, t998 

Ltfetlme Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 13200 0.001 3.60E-04 , 1.05E-03 NA 4.50G02 NA NA 2.3E-62 100.0% 

Total 1 NA NA 2.3E-02 1 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSYRES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: 
lntake=CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc-: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

k-tit Dose 
ifetime Chronic Daily Intake =: 4.6C08 kg-soil/kg-wtiday 
Chronic Daily Intake = : 4.6G07 kg-soil/kg-wtlday 



LISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTlON OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY. lo,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(WW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
kluminum 12220 5.6E-04 5.6E-03 NA 1 .OOE+OO NA NA 5.6E-03 48.0% 
hntimony 2.6 1.2E-07 1.2E-06 NA 4.00E-04 NA NA 3.OE-03 25.5% 
irsenic 1.2 5.5E-08 5.5E-07 1.50E+OO 3.00E-04 8.2E-08 100.0% 1.8E-03 15.7% 
‘anadium 19.3 8.6E-07 8.8E-06 NA 7.00E-03 NA NA 1.3E-03 10.6% 

Total 8.2E-08 100.0% 1.2E-02 100.0% 



ttSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - StTE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
rSSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF = 
SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact (cm2/event) 
0.2 Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

7 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg-wt/day 
:hronic Daily Intake = : 9.2E-06 kg-soil/kg&/day 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

CHEMICAL 

4luminum 
htimony 
9rsenic 
I/anadium 

cs 

(wW 
12220 

2.6 
1.2 
19.3 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
0.001 1.12E-05 1.12E-04 NA 1 .OOE-01 NA NA l.lE-03 11.6% 
0.001 2.38E-09 238E-08 NA 8.00E-06 NA NA 3.OE-03 31.4% 
0.032 3.52E-08 3.52E-07 3.66 1.23E-04 1.3E-07 100.0% 2.9&03 30.2% 
0.001 1.77E-08 1.77E-07 NA 7.00E-05 NA NA 2.5E-03 26.6% 

Total 1.3E-97 100.0% 9.5E-93 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT -CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 
Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 5.6E-03 l.lE-03 6.7G03 31.8% 
Antimony NA NA NA NA 3.OE-03 3.OE-03 6.OE-03 26.2% 
Arsenic 8.2E-08 1.3E-07 2.1 E-07 100.0% 1.6E-03 2.9E-03 4.7E-03 22.2% 
Vanadium NA NA NA NA 1.3E-03 2.5E-03 3.6E-03 17.9% 
Total 8.2E-08 1.3E-07 2.1 E-07 100.0% 1.2E-02 9.5E-03 2.1E-02 100.0% 



!lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

l4ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
,ntake=CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn =: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 4.6E-06 kg-soil/kg-wt/day 
:hronic Daily Intake = : 4.6E-07 kg-soil/kg-wUday 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

:HEMICAL 

;PH 

cs 

QwM) 
2872 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Rlsk Quotient 

(mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 

1.3E-04 1.3E-03 NA 3.00E-02 NA NA 4.4E-02 100.0% 

Total NA NA 4.4E-02 100.0% 



i 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY ?0,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 

I RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF = 
SA = 
AF = 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact (cm*/event) 
0.2 Soil to skin adherence factor (mg/cm*) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

7 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.2E-07 kg-soillkg-v&/day 
Chronic Daily Intake = : 9.2E-06 kg-soil/kg-w-t/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO, 1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OWkg) (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
TPH 2072 0.01 2.63E-05 2.63E-04 , NA 2.00E-02 , NA , NA , 1.3E-02 100.0% 

Total 1 NA 1 NA 1 1.3E-02 100.0% 



‘i 

RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO, 1998 

Chemical 

TPH 
Total 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 4.4E-02 1.3E-02 5.7E-02 100.0% 
NA NA NA NA 4.4EQ2 1.3E92 5.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY.10,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH (NCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
lntake=C~~IRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.6E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.6E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake intake Factor Risk Risk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkgldayy’ (mglkglday) 

Iron 12832 5.9E-04 5.9E-03 NA 3.00E-01 NA NA 2.OE-02 100.0% 
Total NA NA , 2.OE-02 100.0% 



!lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm21event) 
AF=: 0.2 Soil to skin adherence factor (mglcmq 

ABS = : Absorption factor (unitless) 
EF=: 234 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic 8XpOSUr8S (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg-wUday 
:hronic Daily Intake = : 9.2E-06 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 10,. 1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Chemical 
Iron 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.OE-02 2.6E-03 2.2E-02 100.0% 
NA NA NA NA 2.OE-02 2.6E-03 2.2E92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2.1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Vanadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

(Wkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
21900 2.4E-02 2.8E-01 NA 1 .OOE+OO NA NA 2.6E-01 42.5% 

6.0 6.6E-06 7.7E-05 NA 4.00E-04 NA NA 1.9E-01 29.1% 
2.8 3.1 E-06 3.6E-05 1.50E+OO 3.00E-04 4.6E-06 100.0% 1.2E-01 18.1% 
36.8 4.OE-05 4.7E-04 NA 7.00E-03 NA NA 6.7E-02 10.2% 

Total 4.6EQ6 100.0% 6.6E-01 100.0% 

a 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SolL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SAsoilladj 
AF=: 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cmZyear/kg) 
1 .O Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wbday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 



F ?ISK ASSESSMENT SPREADSHEET - SUMMARY 

‘3 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SdlL WITHOUT CONCRETE 

DATE: JULY 2,1998 

Chemical 

Aluminum 
Antimony 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total 

Ingestion Contact Risk Risk Ingestion Contact HI 
NA NA NA NA 2.8E-01 2.7E-02 3.1E-01 
NA NA NA NA I .9E-01 9.2E-02 2.8E-01 

4.6E-06 3.4E-06 8.OE-06 100.0% l.ZE-01 8.9E-02 Z.lE-01 
NA NA NA NA 8.7E-02 6.4E-02 1.3E-01 

. 4.8E-06 . 3.4E-06 . 8.OE-06 . 100.0% . 6.6E-01 . 2.7E-01 9.3E-01 

Perter 
HI 

33.0% 
30.5% 
22.4% 
14.1% 

100.03 



ilSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 200 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : I Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-v&day 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

ZHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OwW (mglkglday) (mglkglday) (mglkglday)-’ (mglkglday) 
12300 1.3E-02 1.6E-01 NA 3.00E-02 NA NA 5.2E+OO 100.0% 

Total NA NA ti.PE+OO 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA = : 766 Skin surface available for contact (cm*/event) 
AF = : 1 .O Soil to skin adherence factor (mglcm2) 

ABS=: Absorption factor (unitless) 
EF = : 350 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wbday 
ihronic Daily Intake = : 1.2E-04 kg-soil/kg-wtJday 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 52E+OO 7.5E-01 6.OE+oo 100.0% 
NA NA NA NA 6.2E+OO 7.6E-01 &OE+OO 100.0% 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY.28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
lXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED 
SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 200 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) * 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg&/day 
:hronic Daily Intake = : 1.3E-05 kg-soil/kg-wtfday 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

Iron 

CS 

OWW 
13200 

Lifetime 

Chronic Daily Chronic Daily 

lnta ke Intake 

Cancer 

Slope 

Factor 

Reference 

Dose 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
1.4E-02 1.7E-01 NA 3.00E-01 

Total 

Lifetime 

Cancer 

Risk 

Percent 
Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

NA NA 5.6E-01 100.0% 
NA NA 6.6E-01 100.0% 



I 

I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*edDose = Cs x CF x SA x AF x ABS * EF x ED 

BWxAT 

Unit Dose 

Where: cs = 
CF= 
SA= 
AF = 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

766 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcrr?) 

Absorption factor (unitless) 
350 Exposure freouency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.2E-64 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

:HEMICAL 

Hazard 

cs ABS Intake Intake Factor Risk Risk Quotient 

@Wg) (unitless) (mglkglday) (me/kg/day) (mglkglday)” (mglkglday) 
on 13200 0.001 1.39E-04 1.62E-03 NA 4.50E-02 NA NA 3.6E-02 100.0% 

Total NA NA 3.6E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHlflNG FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28.1998 

Chemical 

Iron 

Total 

Lifetime Cancer Risk Hazard lndex 
Incidental Dermal Total Percent Incidental Derrnal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 5.6E-01 3.6E-02 6.OE-01 100.0% 
NA NA NA NA &GE-O1 3.8E-02 6.0E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 

.ATc= 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (dayslyear) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wt/day 
Chronic Daily intake = : 4.3E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 12220 1.5E-03 52E-02 NA 1 .OOE+OO NA NA 5.2E-02 40.0% 
Antimony 2.6 3.2E-07 l.lE-05 NA 4.00E-04 NA NA 2.8E-02 25.5% 
Arsenic 1.2 I .5E-07 5. I E-06 I .50E+OO 3.00E-04 2.2E-07 100.0% 1.7E-02 15.7% 
Vanadium 19.3 2.4E-06 8.2E-05 NA 7.00E-03 NA NA 1.2E-02 10.8% 

Total 2.2E-07 100.0% l.lE-fJl 



I 

I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO, 1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF=: 

SA adj= : 
AF=: 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm2.year/kg) 
0.2 Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

.Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO, 1998 

Lifetime Cancer Reference Lifetime Percent HazarU Percent 
Chronic Daily Chronic Dally Slope Dose Cancer 

CHEMICAL 
Cancer Quotient 

CS 
Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

OwW) (unitless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
4luminum 12220 0.001 1.48E-05 5.19E-04 NA 1 .OOE-01 NA 
Wimony 

NA 5.2E-03 
2.6 0.001 

11.8% 
3.16E-09 l.lIE-07 NA 8.00E-06 

4rsenic 
NA NA 1.4E-02 

1.2 
31.4% 

0.032 4.66E-08 1.63E-06 3.66 1.23E-04 
danadium 

1.7E-07 100.0% 1.3E-02 
19.3 

30.2% 
0.001 2.34E-08 8.20E-07 NA 7.00E-05 NA NA 1.2E-02 26.6% 

Total 1.7E-07 100.0% 4.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 5.2E-02 5.2E-03 5.7E-02 37.6% 
Antimony NA NA NA NA 2.8E-02 1.4E-02 4.2E-02 27.2% 
Arsenic 2.2E-07 1.7E-07 3.9E-07 100.0% 1.7E-02 1.3E-02 3.OE-02 19.9% 
Vanadium NA NA NA NA 1.2E-02 1.2E-02 2.4E-02 15.4% 
Total 2.2E-07 1.7E-07 3.9E-07 100.0% l.lE-01 4.4E-02 l.SE-01 100.0% 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 

ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.3E-06 kg-soil/kg-wt./day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

CHEMICAL cs Intake 
Hazard 

Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
TPH 2872 3.5E-04 1.2E-02 NA 3.00E-02 NA NA 4.1E-01 100.0% 

Total NA NA 4.1E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

r RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : 
CF = : 
SA=: 
AF=: 

ABS = : 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (crr?/event) 
0.2 Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 6.1 E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 

XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
.SSUMPTIONS ARE OUTLINED BELOW. 

ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR = : 100 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

nit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-v&/day 
hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs Intake Intake Factor Risk Risk Quotient 

(mcdkg) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
‘On 7202 8.8E-04 3.1E-02 NA 3.00E-01 NA NA 1 .OE-01 100.0% 

Total NA NA 1 .OE-tIl 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF= 
SA= 
AF = 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm*/event) 
0.2 Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 6.IE-06 kg-soil/kg-v&/day 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

:HEMICAL 

‘on 

cs 

OWW 
7202 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday).’ (mg/kg/day) 

0.001 4.37E-05 3.06E-04 NA 4.50E-02 NA NA 6.8E-03 100.0% 
Total 1 NA NA 1 8.8E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 32 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 



?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

iAZAR0 INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
‘SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 

ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

3.gE-06 kg-soil/kg-v&day 
2.7E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

(Wkg) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

Aluminum 19900 7.6E-04 5.5E-03 NA 1 .OOE+OO NA NA 5.5G03 31.2% 

Arsenic 11.5 4 5E-07 3 ZE-06 1.50E+OO 3.00E-04 6.8E-07 100.0% l.lE-02 60.2% 
Vanadium 38.4 1.5E-06 l.lE-05 NA 7.00E-03 NA NA 1.5E-03 8.6% 

TOM 6.8E-07 100.0% l.IE-02 100.0% 



) B 

llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,199s 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 1,013 Skin surface available for contact (cm2/event) 
AF = : I .O Soil to skin adherence factor (mglcm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: 
ATc=: 

Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

ATn=: 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

1.8E-06 kg-soil/kg-wUday 
1.2E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,199s 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

b’%W (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 19900 0001 3.55E-05 2.49E-04 NA 1 .OOE-01 NA NA 2.5E-03 5.3% 
Arsenic 11.5 0 032 6.57E-07 4.60E-06 3.66E+OO 1.23E-04 2.4E-06 100.0% 3.7E-02 80.0% 
Vanadium 38.4 0.001 6.85E-08 4.80E-07 NA 7.00E-05 NA NA 6.9E-03 14.7% 

Total 2.4E-06 100.0% 4.7E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 5.5E-03 2.5E-03 7.9E-03 12.4% 
Arsenic 6.8E-07 2.4E-06 3.lE-06 100.0% l.lE-02 3.7E-02 4.8E-02 74.6% 
Vanadium NA NA NA NA 1.5E-03 6.9E-03 8.4E-03 13.0% 
Total 6.8E-07 2.4E-06 3.lE-06 100.0% 1.7E-02 4.7E-02 6.4E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Dose 
.ime Chronic Daily Intake =: 
lnic Daily Intake = : 

Mean concentration in soil (mglkg) 
109 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (witless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 
45 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

3.9E-06 kg-soil/kg-wtlday 
2.7E-07 kg-soil/kg-wt/day 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percht Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Risk Rlsk Quotient 

(wdkg) (mglkglday) (mglkglday) (mglkgldayp’ (mglkglday) 
PH 2300 9.OE-05 6.3E-04 NA 3.00E-02 NA NA 2.1 E-02 100.0% 

T-l-l . . 1 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = 
CF = 
SA= 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

1,013 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.8E-06 kg-soil/kg-wtJday 
Chronic Daily Intake = : 1.2E-05 kg-soil/kg-tiday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY &IS98 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

OwW (unitless) (mglkglday) (mglkglday) (mg/kg/day)s’ (mglkglday) 
‘PH 2300 0.01 4.10E-05 2.07E-04 NA 2.00E-02 NA NA 1.4E-02 100.0% 

Total NA NA 1.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Detmal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 

TPH NA NA NA NA 2.1 E-02 1.4E-02 3.5E-02 100.0% 
Total NA NA NA NA 2.1 E-02 1.4E-02 3.5E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUiLlNED BELOW. 

RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 

IR = : 
CF=: 
FI = : 

EF = : 
ED=: 
BW=: 

ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
10 Exposure Duration (years) 

45 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

3,650 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 3.9E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 2.7E-07 kg-soil/kg-wtlday 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

:HEMICAL 

.on 
(wW (mglkglday) (mglkglday) 

14050 5.5E-04 3.8E-03 

T 

Cancer 
Slope 
Factor 

Reference 

Dose 

Lifetime 

Cancer 
Risk 

Percent 

Cancer 
Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

(mglkglday)“ (mglkglday) 
NA 3.00E-01 

Total 

NA NA 1.3E-02 100.0% 

NA NA 1.3E-02 100.0% 



{ISK ASSESSMENT SPREADSHEET - DIRECT,DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WtTHOUT CONCRETE 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 1.013 Skin surface available for contact (cm*/event) 
AF = : 1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,650 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = l .EE-06 kg-soil/kg-v&/day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-wbday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON. FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

CHEMICAL 

Iron 

cs 

(Wkg) 
14050 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

A&S Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 2.51 E-05 1.75E-04 NA 4.50E-02 NA NA 3.9E-03 100.0% 
Total NA NA 3.9C03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Chemical 
Iron 

Total 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.3E-02 3.gE-03 1.7E-02 100.0% 
NA NA NA NA I .3E-02 3.9E-03 1.7E-02 100.0% 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST la,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

<ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

45 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
:hronic Daily intake = : 

3.9E-09 kg-soil/kg-wtiday 
1.4E07 kg-soil/kg&/day 

I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

OwM) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
13570 5.3E-05 1.9E-03 NA 1 .OOE+OO NA NA 1.9E-03 46.9% 

3.7 1.4E-08 5.1 E-07 150E+OO 3.00E-04 2.2E-08 100.0% 1.7E-03 42.7% 
21 8.2E-08 2.9E-06 NA 7 .OOE-03 NA NA 4.1E-04 10.4% 

Total 2.2E-08 100.0% 4.0E43 100.0% 



7ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,199E 

iAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 1 ,013 Skin surface available for contact (cm’/event) 
AF = : 0.2 Soil to skin adherence factor (mglcmq 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: Exposure duration (years) 

BW=: Body weight (kg) 
ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 36E-07 kg-soil/kg-wt/day 
:hronic Daily Intake = : 1.2E-05 kg-soil/kg-wt./day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotlent Hazard 

ZHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
Vuminum 13570 0.001 4.84E-06 I .69E-04 NA 1 .OOE-01 NA NA 1.7E-03 9.7% 
bsenic 3.7 0.032 4.22E-08 1.48E-06 3.66 1.23E-04 I .5E-07 100.0% 1.2E-02 68.8% 
Janadium 21 0.001 . 7.49E-09 . 2.62E-07 . NA 7.00E-05 NA NA 3.7E-03 21.5% 

Total 1.5E-07 100.0% 1.7E-02 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - OLDER CHILD - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 1.9E-03 1.7E-03 3.6E-03 16.6% 
Arsenic 2.2E-08 1.5E-07 1.8E-07 100.0% 1.7E-03 1.2E-02 1.4E-02 64.0% 
Vanadium NA NA NA NA 4.1 E-04 3.7E-03 4.2E-03 19.4% 

,Total 2.2E-08 1.5E-07 I .8E-07 100.0% 4.OE-03 1.7E-02 2.1 E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

I HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

t I 
I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 

.ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.8E-07 kg-soil/kg-v&/day 

I I 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ZHEMICAL cs Intake Intake Factor Risk Risk Quotient 

Wdb) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
Vuminum 19900 1 .OE-03 3.5E-03 NA 1 .OOE+OO NA NA 3.5E-03 31.2% 
lrsenic 11.5 5.8E-07 2.OE-06 1.5 3.00E-04 8.7E-07 100.0% 6.6E-03 60.2% 
Janadium 38.4 1.9E-06 6.8E-06 NA 7.00E-03 NA NA g.7E-04 6.6% 

Total 8.7E-07 100.0% . l.lE-02 100.0% 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 7,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET., 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm*/event) 
AF=: 1 .O Soil to skin adherence factor (mgIcm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 45 Exposure frequency (events/year) 
ED=: 20 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

2.9E-06 kg-soil/kg&/day 
1 .OE-05 kg-soil/kg-wt/day 



?lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY I,1998 

:HEMICAL 

Uuminum 
Irsenic 
Vanadium 

CS 

(Wkg) 
19900 
11.5 
36.4 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Ctuotient 
(unitless) (mglkglday) (mglkglday) (mg/kglday)-’ (mglkglday) 

0 001 5.76E-05 2.02E-04 NA 1 .OOE-01 NA NA 2.OE-03 5.3% 
0 032 l.O6E-06 3.73E-06 3.66 1.23E-04 3.9G06 100.0% 3.OE-02 80.0% 
0.001 l.llE-07 3.89E-07 NA 7.00E-05 NA NA 5.6E-03 14.7% 

Total 3.9E-06 100.0% 3.6E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

$lTE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 7,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 3.5E-03 2.OE-03 5.5E-03 11.2% 
Arsenic 8 7E-07 3.9E-06 4.8E-06 100.0% 6.6E-03 3.OE-02 3.7E-02 75.5% 
Vanadium NA NA NA NA 9.7E-04 5.6&03 6.5E-03 13.3% 
Total 8.7E-07 3.9E-08 4.8E-96 100.0% 1 .I E-02 3.8E-02 4.9E-02 100.0% 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION- Intake = (C x IR x CF x Fl x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (days/year) 
20 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

5.OE-08 kg-soil/kg-v&/day 
1.6E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATfON WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

Llfetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(w#g) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
TPH 2300 1.2E-04 4.1E-04 NA 3.00E-02 NA NA 1.4E-02 100.0% 

TOW NA NA 1.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF = : 
SA=: 
AF = : 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’levent) 
1 .O Soil to skin adherence factor (mg/cm’) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.9E-06 kg-soil/kg-wffday 
Chronic Daily Intake = : 1 .OE-05 kg-soil/kg-wUday 

I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

CHEMICAL 

TPH 

cs 

OWkg) 
2300 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 

0.01 6.66E-05 2.33E-04 NA 2.00E-02 NA NA 1.2E-02 100.0% 
Total NA NA 1.2E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Derrnal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.4E-02 1.2E-02 2.5E-02 100.0% 
NA NA NA NA 1.4E-02 I .2E-02 2.5E92 100.0% 

8 
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?ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

iAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

iELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mg/kg) 
IR=: 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 45 Exposure Frequency (days/year) 
ED=: 20 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 7,300 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 5.OE-08 kg-soil/kg-wtiday 
:hronic Daily Intake = : 1.8E-07 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 9,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

Iron 14050 7.1E-04 2.5G03 NA 3.00E-01 NA NA 8.2E-03 100.0% 
Total NA NA 8.2E-03 100.0% 



3 

5ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON. FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF=: 
SA = : 
AF=: 

Al3S = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm’/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
20 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
7,300 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

2.9E-06 kg-soil/kg&/day 
1 .OE-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 9,1998 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 

‘ATc=: 
ATn = : 

Mean concentration in soil (mg/kg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

45 Exposure Frequency (day&year) 
7 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,555 Averaging time for noncarcinogenic exposures (days) 

8.8E-09 kg-soil/kg-v&/day 
8.8E-08 kg-soil/kg-wVday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

WWkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

Aluminum 13570 1.2E-04 1.2E-03 NA 1 .OOE+OO NA NA 1.2E-03 46.9% 
Arsenic 3.7 3.3E-08 3.3E-07 1.5 3.00E-04 4.9E-08 100.0% i.lE-03 42.7% 
Vanadium 21 1.8E-07 1.8E-06 NA 7.00E-03 NA NA 2.6E-04 10.4% 

Total 4.9E-98 100.0% 2.5E-93 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE FAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION. Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where. cs = : 
CF = 
SA=: 
AF = : 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 OE-06 Conversion factor (kglmg) 

5,000 Skin surface available for contact (cm2/event) 
0.2 Soil to skin adherence factor (mglcm2) 

Chemical 
Specific Absorption factor (unitless) 

45 Exposure frequency (events/year) 
7 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.8E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.8E-06 kg-soil/kg&/day 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: TRESPASSER -ADULT - CENTRAL TENDENCY EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

:HEMICAL cs ABS 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

:mg/kg/day)“ (mglkglday) 
NA 1 .OOE-01 NA NA 2.4E-04 9.7% 

3.66 1.23E-04 7.6E-08 100.0% 1 .?E-03 68.8% 
J NA ] 7.00E-05 1 NA 1 NA 1 5.3E-04 1 21.5% 

1 Total 1 7.8E-08 1 100.0% 1 2.5E-03 1 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: TRESPASSER - ADULT - CENTRAL TENDENCY EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

Chemical 
Aluminum 
Arsenic 
Vanadium 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 1.2E-03 2.4E-04 1.4E-03 28.6% 
4.9E-08 7.6E-08 1.3E-07 100.0% l.lE-03 1.7E-03 2.8E-03 55.5% 

NA NA NA NA 2.8E-04 5.3E-04 7.9E-04 15.8% 
4.9E-08 7.8E-08 1.3E-07 100.0% 2.5E.03 2.5E-03 5.OE-03 100.0% 



USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

iA.ZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-v&day 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wtiday 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,199E 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Risk Risk Quotient 

QWW (mglkglday) (mglkglday) (mglkglday)w’ (mglkglday) 

rluminum 19900 3.5E-03 9.7E-03 NA 1 .OOE+OO NA NA 9.7603 31.2% 
rrsenic 11.5 2.OE-06 5.6E-06 1.50E+OO 3.00E-04 3.OE-06 100.0% 1.9E-02 60.2% 
‘anadium 30.4 6.7E-06 1.9E-05 NA 7.00E-03 NA NA 2.7E-03 0.6% 

Total 3.OE-06 100.0% 3.1 E-02 100.0% 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JUNE 30,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 2,300 Skin surface available for contact (cm*/event) 
AF=: 1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 250 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25.550 Averaging time for carcinogenic exposures (days) 
ATn=: 9.125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
ifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

8.OE-06 kg-soil/kg-wt./day 
2.3E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATtONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JUNE 30,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 19900 0 001 1.60E-04 4.48E-04 NA 1 .OOE-01 NA NA 4.5E-03 5.3% 
Arsenic 115 0 032 2.96E-06 8.28E-06 3.66E+OO 1.23E-04 l.lE-05 100.0% 6.7E-02 00.0% 
Vanadium 38.4 0.001 3.09E-07 8.64E-07 NA 7.00E-05 NA NA 1.2E-02 14.7% 

Total 1 .I E-05 100.0% 8.4E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JUNE 30,1998 

Lifetime Cancer Risk Hazard Index 
incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical ingestion Contact Rtsk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 9.7E-03 4.5E-03 1.4E-02 12.3% 
Arsenic 3.OE-06 l.lE-05 1.4E-05 100.0% 1.9E-02 6.7E-02 8.6E-02 74.6% 
Vanadium NA NA NA NA 2.7E-03 1.2E-02 I .5E-02 13.0% 
Total 3.OE-08 l.lE-05 1.4E-05 100.0% 3.lE-02 8.4E-02 1.2E-01 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTlONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 250 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.7E-07 kg-soil/kg-wUday 
:hronic Daily Intake = : 4.9E-07 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

I 
SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
TPH 2300 4.OE-04 l.lE-03 NA 3.00E-02 NA NA 3.8E-02 100.0% 

Total NA , NA . 3.8E-02 100.0% , 
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tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

iAZ.ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
iSSUMPTlONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

lnit Dose 

Where cs = 
CF = : 
SA = : 
AF = : 

ABS = : 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm’/event) 
1 .O Soil to skin adherence factor (mglcm’) 

Chemical 
Specific Absorption factor (unitless) 

250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

‘, 

ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

8.OE-06 kg-soil/kg-wtJday 
2.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

CHEMICAL 

TPH 

I 
CS 

OWkg) 
2300 

1 Lifetime 1 1 Cancer 1 Reference I Lifell Hazard i Percent Ime Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 

0.01 1.65E-04 518E-04 NA 2.OOE-02 NA NA 2.6E-02 100.0% 
Total NA NA 2.8E-02 1 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk ingestion Contact HI HI 

NA NA NA NA 3.8E-02 2.6E-02 6.3E-02 100.0% 

NA NA NA NA 3.8E-02 2.8E-02 8.3E-02 100.0% 
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llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION: Intake = (C x IR x CF x Fi x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mg/kg) 
50 Soil ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

‘nit Dose , 
ifetime Chronic Daily Intake =: 
hronic Daily Intake = : 

1.7E-07 kg-soil/kg-v&/day 
4.9E-07 kg-soil/kg-wVday 
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l&K ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 .a 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
‘on 14050 2.5E-03 6.9E-03 NA 3.00E-01 NA NA 2.3E-02 100.0% 

v--.-I NA NA .nn not 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 20,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION. Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs = : 
CF=: 
SA=: 
AF=: 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

2,300 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mglcm? 

Chemical 
Specific Absorption factor (unitless) 

250 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9.125 Averaging time for noncarcinogenic exposures (days) 

8.OE-06 kg-soil/kg-wtfday 
2.3E-05 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOfL WITHOUT CONCRETE 

DATE: AUGUST 20,199E 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS intake Intake Factor Risk Risk Quotient 

OWW (unitless) (mglkglday) (mglkglday) (mg/kglday)-’ (mglkglday) 
Iron 14050 0.001 l.l3E-04 3.16E-04 NA 4.5OE-02 NA NA 7.OE-03 100.0% 

rnnno, 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 20,1998 

Chemical 
iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.3E-02 ?.OE-03 3.OE-02 100.0% 
NA NA NA NA 2.3E-02 7.OE-03 3.OE-02 100.0% 
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RISK ASSESSMENT SPREADSHEET - INCIdENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATIONS Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 

ATc = 
ATn = 

Mean concentration in soil (mg/kg) 
50 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

250 Exposure Frequency (days/year) 
9 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

3,285 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 6.3E-08 kg-soil/kg-wtlday 
Chronic Daily Intake = : 4.9E-07 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 13570 6.5E-04 6.6E-03 NA 1 .OOE+OO NA NA 6.6E-03 46.9% 
Arsenic 3.7 2.3E-07 1.6E-06 1.5 3.00E-04 3.5E-07 100.0% 6.OE-03 42.7% 
Vanadium 21 1.3&06 1 .OE-05 NA 7.00E-03 NA NA 1 SE-03 10.4% 

Total 3.SE-07 100.0% 1.4E-02 100.0% 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST l&1998 

tAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
‘SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 2,300 Skin surface available for contact (cm2/event) 
AF=: 0.2 Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 250 Exposure frequency (events/year) 
ED=: 9 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 3,285 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 5.8E-07 kg-soil/kg-wtlday 
:hronic Daily Intake = : 4.5E-06 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

L 

cs 

(WW 
13570 

3.7 
21 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mg/kg/day)” (mglkglday) 
0001 7.85E-06 6.11E-05 NA 1 .OOE-01 NA NA 6.1 E-04 9.7% 
0.032 6.85E-08 533E-07 3.66 1.23E-04 2.5E-07 100.0% 4.3P03 68.8% 
0.001 1.22E-08 9.45E-08 NA 7.00E-05 NA NA 1.4E-03 21.5% 

Total 2.5E-07 100.0% 8.3E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: OCCUPATIONAL WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 6.6G03 6.1E-04 7.2E-03 35.5% 
Arsenic 3.5E-07 2.5E-07 6.OE-07 100.0% 6.OE-03 4.3E-03 1 .OE-02 50.7% 
Vanadium NA NA NA NA 1.5E-03 1.4E-03 2.6E-03 13.8% 
Total 3.5E-07 2.5E-07 8.OE-07 100.0% 1.4E-02 8.3E-03 2.0E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1898 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW 

I RELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mg/kg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unittess) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1 .OE-08 kg-soil/kg-wt/day 
Chronic Daily Intake = : 2.9E-08 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

cs 

(mg%) 
19900 
115 
38 4 

Lifetime 
Chronic Daily Chronic Daily 

Intake Intake 

Cancer 

Slope 

Factor 

Reference 

Dose 

(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
2.1 E-04 5.8E-04 NA 1 .OOE+OO 
1.2E-07 3.4E-07 150E+OO 3.00E-04 
4.OE-07 l.lE-06 NA 7.00E-03 

Total 

Lifetime 

Cancer 
Risk 

Percent 

Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

NA NA 5.8E-04 31.2% 
1.8E-07 100.0% l.lE-03 60.2% 

NA NA 1.6E-04 8.6% 
1.8E-07 100.0% 1.9E-03 100.0% 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : Mean concentration in soil (mglkg) 
CF=: 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,750 Skin surface available for contact (cm2/event) 
AF=: 0.6 Soil to skin adherence factor (mg/cm2) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 

.BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg&/day 
Chronic Daily Intake = : 4. I E-06 kg-soil/kg-wUday 

I 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1999 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(moW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Juminum 19900 0.001 2.68E-05 8.06E-05 NA 1 .OOE-01 NA NA 8. I E-04 5.3% 
,rsenic 115 0.032 5.32E-07 1.49E-06 3.66E+OO 1.23E-04 1.9E-06 100.0% 1.2E-02 80.0% 
‘anadium , 38.4 , 0.001 , 5.56E-06 . 1.56E-07 . NA 7.00E-05 NA NA 2.2E-03 14.7% 

Total 1.9E-08 4 00.0% 1.5E-02 100.0% 



llSK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

I F 

Chemical 
Aluminum 
Arsenic 
Vanadium 

,Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 
NA NA NA NA 5.8E-04 8.1E-04 1.4E-03 8.2% 

1.8E-07 1.9E-06 2.1E-06 100.0% l.lE-03 1.2E-02 1.3E-02 77.8% 
NA NA NA NA 1.6E-04 2.2E-03 2.4E-03 14.0% 

. l.QE-07 m l.QE-06 m 2.1E-06 m 100.0% . l.QE-03 . l&E-Q2 . 1.7E-02 m 100.0% 



USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
50 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
0.5 Fraction from contaminated source (unitless) 
30 Exposure Frequency (days/year) 
25 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 
:hronic Daily Intake = : 

1 .OE-08 kg-soil/kg-wt/day 
2.9E-08 kg-soil/kg-v&day 

! 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE lW0) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS Intake Intake Factor Risk Risk Quotient 

OWW (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
TPH 2300 2.4E-05 6.8E-05 NA 3.00E-02 NA NA 2.3E-03 100.0% 

Total NA 1 NA 2.3E-03 100.0% 



llSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
iSSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA = : 5.750 Skin surface available for contact (cm*/event) 
AF = : 0 6 Soil to skin adherence factor (mglcm2) 

Chemical 
ABS=: Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 25 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 9.125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wffday 
:hronic Daily Intake = : 4.1 E-06 kg-soil/kg-wt/day 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY &I998 

CHEMICAL 

TPH 

cs 

(mdkg) 
2300 

I 
Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 
ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.01 3.33E-05 9.32E-05 NA 2.00E-02 NA NA 4.7E-03 100.0% 

m fatal . NA NA 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

I Ilncidelltal 
I 

/Ch;ical / ‘““f”” 

Lifetime Cancer Risk I Hazard Index 
Dermal 1 Total 1 Percent 1 Incidental 1 Dermal I Total I Percent 
Contact Risk Risk 

NA NA NA 
NA NA NA 

Ingestion Contact HI HI 
2.3E-03 4.503 6.9E-03 100.0% 
2.3E-03 4.7E-03 8.9E-03 100.0% 

DATE: JULY 8,1998 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAtNTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8,1998 

lA2ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

(ELEVANT EQUATION. Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mg/day) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 25 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

-ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1 .OE-08 kg-soil/kg-v&/day 
:hronic Daily intake = : 2.9E-08 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake intake Factor Risk Rlsk Quotient 

(wh) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 14050 1.5E-04 4.lE-04 NA 3.00E-01 NA NA 1.4E-03 100.0% 

Total NA NA 1.4E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 8.1998 

-1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF = 
SA = 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
0.6 Soil to skin adherence factor (mg/c&) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
25 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
9,125 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.4E-06 kg-soil/kg-wbday 
Chronic Daily Intake = : 4.1 E-06 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

CHEMICAL 

Iron 

cs 

(WW 
14050 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
0.001 2.03E-05 569E-05 NA 4.50E-02 NA NA 1.3E-03 100.0% 

Total NA NA 1.3E-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 8,1998 

1 
Incidental 1 Dermal 1 Total 1 Percent 1 lncider 

I Lifetime Cancer Risk I Hazard Index 

ltal 1 Dermal I Total I Percent 
Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Iron NA NA NA NA 1.4E-03 1.3E-03 2.6E-03 100.0% 
Total NA NA NA NA 1.4E-83 1.3E-83 2.8E-03 100.0% 



!lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: StTE MAINTENANCE WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 0.5 Fraction from contaminated source (unitless) 

EF=: 30 Exposure Frequency (days/year) 
ED=: g Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,285 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 38E-09 kg-soil/kg-wtlday 
:hronic Daily Intake = : 2.gE-08 kg-soil/kg-wtiday 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST 18,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
tluminum 13570 5.lE-05 4.OE-04 NA 1 .OOE+OO NA NA 4.OE-04 46.9% 
rsenic 3.7 1.4E-08 l.lE-07 1.50E+OO 3.00E-04 2.1E-08 100.0% 3.6E-04 42.7% 
‘anadium 21 7.9E-08 6.2E-07 NA 7.00E-03 NA NA 8.8E-05 10.4% 

Total 2.1E-08 100.0% 8.SE-04 100.0% 



ilSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST l&1998 

iAi!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where. cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm*/event) 
AF = : 0.2 Soil to skin adherence factor (mglcn?) 

Chemical 
ABS = : Specific Absorption factor (unitless) 

EF=: 30 Exposure frequency (events/year) 
ED=: 9 Exposure duration (years) 

BW=: 70 Body weight (kg) 
ATc = i 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 3,285 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
lfetime Chronic Daily Intake = 15E-07 kg-soil/kg-wffday 
hronic Daily Intake = : 1.2E-06 kg-soil/kg-wt./day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: AUGUST l&1998 

Lifetime Cancer Reference Llfetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ABS Intake Intake Factor Risk Risk Quotient 

(WW (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Aluminum 13570 0.001 2.05E-06 1.59E-05 NA 1 .OOE-01 NA NA 1.6E-04 
Arsenic 

9.7% 
37 0.032 1.79E-08 1.39E-07 3.66 1.23E-04 6.5E-08 100.0% l.lE-03 

Vanadium 
68.8% 

21 0.001 3.17E-09 2.47E-08 NA 7.00E-05 NA NA 3.5E-04 21.5% 
Total 8.5E-08 100.0% I SE-03 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: SITE MAINTENANCE WORKER - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: AUGUST 18,1998 

s 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
.XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF=: 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

, 

.ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

Init Dose 
.ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wVday 
:hronic Daily Intake = : 5.6E-07 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

Aluminum 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotlent 

OwW) (mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 

19900 1.6E-04 l.lE-02 NA 1 .OOE+OO NA NA l.lE-02 31.2% 
Arsenic 
Vanadium 

11.5 9 3E-08 6.5E-06 1.50E+OO 3.00E-04 I .4E-07 100.0% 2.2E-02 60.2% 
30.4 3.1E-07 2.2E-05 NA 7.00E-03 NA NA 3.1E-03 6.6% 

Total 1.4E-07 100.0% 3.8E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)I(BW x AT) 

Where: cs = : 
CF = 
SA=: 
AF = : 

ABS = : 
EF=: 
ED=: 
BW=: 
ATc=t 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mg/cm*) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

9.6E-08 kg-soil/kg-wtlday 
6.8E-06 kg-soil/kg-wt/day 

I I 



tlSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL cs 
(mdkg) 
19900 
11.5 
38.4 

Lifetime I I Chronic Daily Chronic Daily 
ASS Intake Intake 

(unitless) 1 (mglkgldai) 1 (mglkglday) 
0.001 1 1.92E-06 1 1.34E-04 
0 032 
0.001 

3.55E-08 
3.70E-09 

(mglkglday)” (mglkglday) 
NA 1 .OOE-01 

3.66 1.23E-04 2.48E-06 
2.59E-07 I NA 1 7.00E-05 

[ Total 

Juminum 
,rsenic 
‘anadium 

Lifetime 
Cancer 

Risk 

NA 
1.3E-07 

NA 
1.3E-07 

NA 1 3.7E-03 1 14.7% 
100.0% 1 2.5E42 1 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA l.lE-02 1.3E-03 1.3E-02 20.5% 
Arsenic 1.4E-07 1.3E-07 2.7E-07 100.0% 2.2E-02 2.OE-02 4.2E-02 68.4% 
Vanadium NA NA NA NA 3.1 E-03 3.7E-03 6.8E-03 11.1% 
Total 1.4E-07 1.3E-07 2.7E-67 100.0% 3.6E-62 2&E-02 6.1 E-02 100.0% 



7ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

-1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

iELEVANT EQUATION: Intake = (C x IR x CF x FI x EF x ED)/(BW x AT) 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 480 Soil Ingestion Rate (mg/day) 

CF = : 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 30 Exposure Frequency (days/year) 
ED=: 1 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 365 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 8.1 E-09 kg-soil/kg-wUday 
Chronic Daily Intake = : 5.6E-07 kg-soil/kg-wtlday 



. . 

i 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 29,1998 

CHEMICAL 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CS Intake intake Factor Risk Risk Quotient 

(wb) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Where: cs = : 
CF=: 
SA=: 
AF=: 

ABS=: 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn=: 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm*) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 9.6E-08 kg-soil/kg-wffday 
Chronic Daily Intake = : 6.8E-06 kg-soil/kg-wUday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetlme Percent Hazaid Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

@wW (unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
TPH 2300 0.01 2.22E-06 1.55E-04 NA 2.00E-02 NA NA 7.8E-03 100.0% 

Total NA NA 7.8E-03 100.0% 



RISK ASSESSMENT SPREADSHEET-SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXlMlJiVl EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermai Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 4.3E-02 7.8E-03 5.1E-02 100.0% 
NA NA NA NA 4.3E-02 7.8E-03 5.1 E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARlO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: intake = (C x IR x CF x FI x EF x ED)I(BW x AT) 

WHERE: cs = 
IR = 

CF = 
FI = 

EF = 
ED= 
BW= 
ATc = 

-_ ATn = 

Mean concentration in soil (mglkg) 
480 Soil ,lngestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

30 Exposure Frequency (days/year) 
1 Exposure Duration (years) 

70 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 
Chronic Daily Intake = : 

8.1 E-09 kg-soil/kg-wtlday 
5.6E-07 kg-soil/kg-wtiday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wW (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 

Iron 14050 l.lE-04 7.9E-03 NA 3.00E-01 NA NA 2.6E-02 100.0% 

Total NA NA 2&E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 
I 

Where: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

cs q 

CF = 
SA= 
AF = 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,750 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mglcm2) 

Chemical 
Specific Absorption factor (unitless) 

30 Exposure frequency (events/year) 
1 Exposure duration (years) 

70 Body weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

365 Averaging time for noncarcinogenic exposures (days) 

9.6E-08 kg-soil/kg-wbday 
6.8E-06 kg-soil/kg-v&day 



?ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

:HEMICAL 

ron 

cs 

0wM.d 
14050 

Lifetime Cancer Refererice Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Rlsk Quotient 

(unitless) (mglkglday) (me/kg/day) (mglkglday)” (mglkglday) 
0.001 1.36E-06 9.49E-05 NA 4.50E-02 NA NA 2.1 E-03 100.0% 

Total NA NA 2.1 E-03 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
lncldental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 2.6E-02 2.1 E-03 2.9E-02 100.0% 
NA NA NA NA 2.6E-02 2.1E-03 2.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED ___-- 

BWxAT 

WHERE: cs =: 
IR = : 

CF = : 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtlday 
Chronic Daily Intake = : 1.4E-06 kg-soil/kg-wtiday 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1999 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 

Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 
:HEMICAL CS Intake Intake Factor Risk Rlsk Quotient 

OWkg) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
rluminum 19900 9.3E-03 2.7E-02 NA 1 .OOE+OO NA NA 2.7E-02 31.2% 
Lrsenic 11.5 5.4E-46 1.6E-05 1.50E+OO 3.00E-04 8.lE-06 100.0% 5.3E-02 60.2% 
‘anadium 38.4 1.8E-05 5.3E-05 NA 7.00E-03 NA NA 7.5E-03 8.6% 



I RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH OERMAL CONTACT WITH SOIL ARE CONSIDERED 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = 
CF = 
SA= 
AF = 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8.760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wt/day 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wbday 



I 1 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1999 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

cs 

Ow$W 
19900 
11.5 
38.4 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 5.42E-04 1.56E-03 NA 1 .OOE-01 NA NA 1.6E-02 5.3% 
0.032 1 .OOE-05 2.92E-05 3.66 1.23E-04 3.7E-05 100.0% 2.4E-01 80.0% 
0.001 l.O5E-06 3.05E-06 NA 7.00E-05 NA NA 4.4E-02 14.7% 

Total 3.7E-05 100.0% 3.OE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 2.7E-02 1.6E-02 4.3E-02 11.2% 
Arsenic 8.1 E-06 3 7E-05 4.5E-05 100.0% 53E-02 2.4E-01 2.9E-01 75.5% 
Vanadium NA NA NA NA 7.5E-03 4.4E-02 5.1E-02 13.3% 
Total 8.1E-06 3.7E-05 4.!iE-06 100.0% 8.7E-02 3.OE-01 3.8E-01 100.0% 



ZtSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT REStDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

{ELEVANT EQUATION: 
ln,ake~C~~IRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
.ifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtiday 
:hronic Daily Intake = : 1.4E-06 kg-soil/kg-wt/day 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL 

-PH 

cs 

(wW 
2300 

Lifetime Cancer Reference Lifetlme Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Rlsk Quotient 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
l.lE-03 3.2E-03 NA 3.00E-02 NA NA l.lE-01 100.0% 

TOM NA NA l.iE-01 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

CF = 
SA = 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
AT-n = 

. -. 
1 .OE-06 Conversion factor (kglmg) 

5.800 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mglcm’) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

RELEVANT EQUATION: 
Abso*ed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (molka) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

2.7E-05 kg-soil/kg-w8day 
7.9E-05 kg-soil/kg-wt/day 

I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL CS ASS Intake Intake Factor Risk Risk Quotient 

VwW (unitless) (mglkglday) (mglkglday) (mg/kg/day)-’ (mglkglday) 
TPH , 2300 , 0.01 , 6.27E-04 . 1.83E-03 , NA 2.00E-02 NA NA 9.lE-02 100.0% 

Total NA NA 9.lE-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
TPH 

Total 

Lifetime Cancer Risk Hazard Index, 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA l.lE-01 9.1E-02 2.OE-01 100.0% 
NA NA N4 NA l.lE-81 9.1E-02 2.OE-01 100.00/. 



!ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kglmg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 6,760 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 4.7E-07 kg-soil/kg-wtiday 
:hronic Daily Intake = : 1.4E-06 kg-soil/kg-wtlday 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

:HEMICAL CS Intake Intake Factor Risk Risk Quotient 

bxtb) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
on 14050 6.6E-03 1.9E-02 NA 3.00E-01 NA NA 6.4E-02 100.0% 

Total NA NA 6.4E-82 100.0% 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Absorbed Dose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where. cs = 
CF = 
SA = 
AF= 

ABS = 
EF = 
ED= 
BW= 
ATc = 
ATn =’ 

Mean concentration in soil (mg/kg) 
1 .OE-06 Conversion factor (kglmg) 

5,800 Skin surface available for contact (cm2/event) 
1 .O Soil to skin adherence factor (mglcm’) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 
24 Exposure duration (years) 
70 Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 2.7E-05 kg-soil/kg-wtJday 
Chronic Daily Intake = : 7.9E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

:HEMICAL 

ron 

cs 

OwW 
14050 

Llfetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotient 
(unltless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

0.001 3.83E-04 l.l2E-03 NA 4.50E-02 NA NA 2.5E-02 100.0% 
Total NA NA 2.SE-02 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk IngestIon Contact HI HI 

NA NA NA NA 6.4E-02 2.5E-02 8.9E-02 100.0% 
NA NA NA NA 8.4E-02 2.SE-02 8.9E-82 100.0% 



!lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

:ELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR=: 50 Soil Ingestion Rate (mglday) 

CF=: 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 2,555 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 4.6E-08 kg-soil/kg-wtlday 
:hronic Daily Intake = : 4.6E-07 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

CS 

(WW 
13570 

3.7 
21 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hara rd 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkgldayr’ (mglkglday) 
6.2E-04 6.2E-03 NA 1 .OOE+OO NA NA 6.2E-03 46.9% 
1.7E-07 1.7E-06 1.50E+OO 3.00E-04 2.5E-07 100.0% 5.6E-03 42.7% 
9.6E-07 9.6E-06 NA 7.00E-03 NA NA 1.4E-03 10.4% 

Total 2&E-07 100.0% 1.3E-02 100.0% 



TISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ZXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
Abso*ed Dose = Cs x CF Y SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 OE-06 Conversion factor (kglmg) 
SA=: 5,000 Skin surface available for contact (cm*/event) 
AF=: 0.2 Soil to skin adherence factor (mg/cm? 

ABS = : Absorption factor (unitless) 
EF = : 234 Exposure frequency (events/year) 
ED=: 7 Exposure duration (years) 
BW=: 70 Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2,555 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 9.2E-07 kg-soil/kg-wbday 
;hronic Daily Intake = : 9.2E-06 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY IO,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Risk Quotient 

(wW (unitless) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
Aluminum 13570 0.001 1.24E-05 1.24E-04 NA 1 .OOE-01 NA NA 1.2E-03 9.7% 
Arsenic 3.7 0.032 1 .OEE-07 1 .OEE-06 3.66 1.23E-04 4.OE-07 100.0% 8.8E-03 68.8% 
Vanadium 21 0.001 1.92E-08 1.92E-07 NA 7.00E-05 NA NA 2.7E-03 21.5% 

Total 4.OE-07 100.0% 1.3E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE ADULT RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY IO,1998 

Lifetime Cancer Risk Hazard index 
Incidental Dermai Total Percent Incidental Dermai Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 6.2E-03 1.2E-03 7.5E-03 28.6% 
Arsenic 2.5E-07 4.OE-07 6.5E-07 100.0% 5.6E-03 8.6E-03 1.4E-02 55.5% 
Vanadium NA NA NA NA 1.4E-03 2.7E-03 4.1 E-03 15.8% 
Total 2.5E-07 4.OE-07 6.5E-67 100.0% 1.3E-02 1.3E-62 2.6E-92 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc= 
ATn = 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kglmg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: 1.1 E-06 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.3E-05 kg-soil/kg-wtJday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 2,1998 

CHEMICAL 

Aluminum 
Arsenic 
Vanadium 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

cs Intake Intake Factor Risk Risk Quotient 

UWkg) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
19900 2.2E-02 2.5E-01 NA 1 .OOE+OO NA NA 2.5E-01 31.2% 
11.5 1 3E-05 1 .!iE-04 1.50E+OO 3.00E-04 1.9E-05 100.0% 4.9E-01 60.2% 
38.4 4.2E-05 4.9E-04 NA 7.00E-03 NA NA 7.OE-02 8.6% 

Total 1.9E-85 100.0% 8.1E-01 100.0% 

. 



?lSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 

+Ai!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
lXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
\SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION: 
AbsorbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 

SAsoil/adj 766 Skin surface available for contact (cmZyear/kg) 
AF=: 1 .O Soil to skin adherence factor (mglcn?) 

ABS = : Absorption factor (unitless) 
EF=: 350 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn=: 2.190 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wt/day 
:hronic Daily Intake = : 1.2E-04 kg-soil/kg&/day 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 2,1998 

Lifetime Cancer Reference Llfetlme Percent HazarU Percent 
Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs ABS Intake Intake Factor Risk Rlsk Quotient 

@wW _ (unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkgday) 
Aluminum 19900 0001 2.09E-04 2.44E-03 NA 1 .OOE-01 NA NA 2.4E-02 5.3% 
Arsenic 11.5 0 032 3.86E-06 4.51 E-05 3.66 1.23E-04 1.4E-05 100.0% 3.7E-01 80.0% 
Vanadium 38 4 0.001 4.03E-07 4.70E-06 NA 7.00E-05 NA NA 6.7E-02 14.7% 

Total 1.4E-95 100.0% 4.6E-01 100.0% , 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSliRES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY &I998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 2.5E-01 2.4E-02 2.8E-01 21.9% 
Arsenic 1 9E-05 1 4E-05 3.3E-05 100.0% 4.9E-01 3.7E-01 8.6E-01 67.3% 
Vanadium NA NA NA NA 7.OE-02 6.7E-02 1.4E-01 10.8% 
Total 1.9E-05 1.4E-05 3.3E-05 100.0% 8.1 E-01 4.6E-01 1.3E+OO 100.0% 



tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY is,1998 

{AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
[SSUMPTIONS ARE OUTLINED BELOW. 

CELEVANT EQUATION: 
,~~~~~=CSXIR~CF~FI~EF~ED 

BWxAT 

WHERE: cs =: Mean concentration in soil (mgkg) 
IR = : 200 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) -. 
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1. IE-06 kg-soil/kg-v&day 
:hronic Daily intake = : 1.3E-05 kg-soil/kg-wt/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

CHEMICAL 

TPH 

cs 

(mgW 
2300 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

Intake Intake Factor Risk Risk Quotient 

(mglkglday) (mglkglday) (mglkglday)” (mglkglday) 

2.5E-03 2.9E-02 NA 3.00E-02 NA NA 9.8E-01 100.0% 
- * * ..a *.* a me -_ _-- -_. 

I IOtaI I NA 1 NA 1 Y.8t-WI 1 lWJ.O% 



i 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES , 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
AbsorbedDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs = : Mean concentration in soil (mglkg) 
CF = : 
SA=: 
AF=: 

ASS = : 
EF=: 
ED=: 
SW=: 
ATc=: 
ATn=: 

1 .OE-06 Conversion factor (kglmg) 
766 Skin surface available for contact (cm?event) 
1 .O Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wbday 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wt/day 



a b E 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD -SITE 33 
LOCATION: MILTON, FLORlDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28, j998 

CHEMICAL 

TPH 

cs 

(wW 
2300 

Lifetime Cancer Reference Llfetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk Risk Quotlent 

(unitless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.01 2.41E-04 2.82E-03 NA 2.00E-02 NA NA 1.4E-01 100.0% 

Total 1 NA NA 1.4E-01 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 

TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact Hi HI 

NA NA NA NA 9.8E-01 1.4E-01 l.lE+00 100.0% 
NA NA NA NA 9.8E-01 1.4E-01 l.lE+OO 100.0% 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WtTHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
lntake~C~~IRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
200 Soil Ingestion Rate (mglday) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

350 Exposure Frequency (days/year) 
6 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake =: I. I E-06 kg-soil/kg-wUday 
Chronic Daily intake = : 1.3E-05 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET, 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: 
Absort>edDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs=: Mean concentration in soil (mglkg) 
CF = : 1 
SA=: 
AF=: 

ABS=: 
EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

.OE-06 Conversion factor (kglmg) - -’ 
766 Skin surface available for contact (cm*/event) 
1 .O Soil to skin adherence factor (mglcm2) 

Absorption factor (unitless) 
350 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1 .OE-05 kg-soil/kg-wt/day 
Chronic Daily Intake = : 1.2E-04 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - REASONABLE MAXIMUM EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

. . 

Chemical 

Iron 
Total 

Lifetime Cancer Risk Hazard Index 

Incidental Dermal Total Percent Incidental Detmal Total Percent 

Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 6.OE-01 3.8E-02 6.4E-01 100.0% 

NA NA NA NA 8.OE-01 3.8E-02 8.4E-01 1 OO,O% 



?lSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

-lAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

?ELEVANT EQUATION. 
,n,ake~C~~IRxCFxFIxEFxED 

BWxAT 

WHERE: cs = 
IR = 

CF= 
FI = 

EF = 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

Jnit Dose 
.ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wVday 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-wtlday 



r 
tISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY lo,1998 

:HEMICAL CS 

Lifetime 

Chronic Daily Chronic Daily 
Intake Intake 

Cancer 

Slope 

Factor 

Reference 

Dose 
Lifetime 

Cancer 

Risk 

Percent 

Cancer 

Risk 

1 (mglkg) 1 (mglkglday) 1 (mglkglday) 1 (mglkglday)-‘1 (mglkglday) 1 
.luminum 

I 
13570 1 1.7E-03 1 5.6E-02 1 NA 1 l.OOE+OO 1 NA NA 

,rsenic I 37 1 4.5E-07 1 1.6E-05 1 1.50E+OO 1 3.00E-04 1 6.8E-07 1 100.0% 

‘anadium I 21 1 2.6E-06 1 9.OE-05 1 NA 1 7.00E-03 1 NA I NA 

I TOtal 1 6.8E-07 1 100.0% 

Hazard 

Quotient 

5.8E-02 

5.3E-02 

1.3E-02 

1.2E-01 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1999 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Absorbed Dose = 
CsxCFxSAxAFxABSxEFxED 

BWr AT 

Where: cs = : 
CF = 

SA adj= 
AF= 

ABS = 
EF= 
ED= 
BW= 
ATc = 
ATn = 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm*‘year/kg) 
0.2 Soil to skin adherence factor (mg/cm2) 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wUday 
Chronic Daily Intake = : 4.3E-05 kg-soil/kg-wtlday 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

I Lifetime I 1 Cancer I Reference I Lifetime 1 Percent 1 Hazard 1 Percent 
Chronic Daily Chronic Daily Slope 

cs I AES I Intake I Intake I Factor I 

Dose 1 Can;; 1 Ca$; 1 Quotient 1 ;;t;;it 

ZHEMICAL 

Vuminum 
Vsenic 
Janadium 

(WW 
13570 

3.7 
21 

(witless) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
0.001 1.65E-05 5.77E-04 NA I .OOE-01 NA NA 5.8E-03 9.7% 

0.032 1.44E-07 5.03E-06 3.66 1.23E-04 5.3E-07 100.0% 4.1E-02 68.8% 

0.001 2.55E-08 8.93E-07 NA 7.00E-05 NA NA 1.3E-02 21.5% 
Total 5.3E-07 100.0% 6.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET -SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY lo,1998 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 

Chemical Ingestion Contact Risk Risk Ingestion Contact HI HI 
Aluminum NA NA NA NA 5.8E-02 5.8E-03 8.4E-02 34.9% 
Arsenic 6.8E-07 5.3E-07 1.2E-06 100.0% 5.3E-02 4.1E-02 9.4E-02 51.2% 
Vanadium NA NA NA NA 1.3E-02 1.3E-02 2.6E-02 14.0% 
Total 8.8E-07 6.3E-07 1.2E-08 100.0% 1.2E-01 6.9E-02 1.8E-01 100.0% 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW. 

lELEVANT EQUATION: 
,ntake= CsxIRxCFxFIxEFxED 

8WxAT 

WHERE: cs =: Mean concentration in soil (mglkg) 
IR = : 100 Soil Ingestion Rate (mglday) 

CF = : 1 .OE-06 Conversion Factor (kg/mg) 
FI = : 1 Fraction from contaminated source (unitless) 

EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 

ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
’ 

ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

lnit Dose 
ifetime Chronic Daily Intake =: 1.2E-07 kg-soil/kg-wt/day 
:hronic Daily Intake = : 4.3E-06 kg-soil/kg-v&/day 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 

Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(mdkg) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 

TPH 2300 2.8E-04 9.8E-03 NA 3.00E-02 NA NA 3.3E-01 100.0% 

Total NA NA 3.3E-01 100.0% 



!ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT -CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 29,1998 

AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
SSUMPTIONS ARE OUTLINED BELOW 

tELEVANT EQUATION: 
Abso;edDose = Cs x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: cs=: Mean concentration in soil (mglkg) 
CF = : 1 .OE-06 Conversion factor (kglmg) 
SA=: 663 Skin surface available for contact (cm2/event) 
AF=: 0.2 Soil to skin adherence factor (mglcmq 

ABS = : Absorption factor (unitless) 
EF=: 234 Exposure frequency (events/year) 
ED=: Exposure duration (years) 
BW=: Body weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
ATn = : 730 Averaging time for noncarcinogenic exposures (days) 

nit Dose 
fetime Chronic Daily Intake = 6.1 E-06 kg-soil/kg-wtlday 
lhronic Daily Intake = : 4.3G05 kg-soil/kg-wtlday 
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RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

CHEMICAL 

TPH 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CS ABS Intake Intake Factor Risk Risk Quotient 

NVkg) (unitless) (mglkglday) (mglkglday) (mglkglday).’ (mglkglday) 
. 2300 . 0.01 1.40E-04 9.78E-04 NA 2.00E-02 NA NA 4.9P02 100.0% 

Total NA NA 4.9E-02 100.0% 



RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 
EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Chemical 
TPH 

Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dennal TOM Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA 3.3E-01 4.9E-02 3.8E-01 100.0% 
NA NA NA NA 3.3E-01 4.9E-02 3.8E-01 100.0% 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 

LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INCIDENTAL INGESTION OF SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATIONS 
lntake= CsxIRxCFxFIxEFxED 

BWxAT 

WHERE: cs =: 
IR = : 

CF=: 
FI = : 

EF = : 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
100 Soil Ingestion Rate (mg/day) 

1 .OE-06 Conversion Factor (kg/mg) 
1 Fraction from contaminated source (unitless) 

234 Exposure Frequency (days/year) 
2 Exposure Duration (years) 

15 Body Weight (kg) 
25,550 Averaging time for carcinogenic exposures (days) 

730 Averaging time for noncarcinogenic exposures (days) 

iUnit Dose 
Lifetime Chronic Daily Intake =: 
~Chronic Daily Intake = : 

1.2E-07 kg-soil/kg-wt/day 
4.3E-06 kg-soil/kg-wtlday 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 

MEDIA: SURFACE SOIL WITHOUT CONCRETE 

DATE: JULY 28,1998 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL cs Intake Intake Factor Risk Risk Quotient 

(wh) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
Iron 7666 9.6E-04 3.4E-02 NA 3.00E-01 NA NA l.lE-01 100.0% 

Total NA 1 NA l.lE-01 100.0% ’ 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 
I 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 281998 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH DERMAL CONTACT WITH SOIL ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION 
CSXCFXSAXAFXABSXEFXED 

Absorbed Dose = - 
BWxAT 

Where: cs = : 
CF = : 
SA = : 
AF = : 

ABS = : 
EF=: 
ED=: 
BW=: 
ATc=: 
ATn = : 

Mean concentration in soil (mglkg) 
1 .OE-06 Conversion factor (kglmg) 

663 Skin surface available for contact (cm’/event) 
0.2 Soil to skin adherence factor (mglcm? 

Absorption factor (unitless) 
234 Exposure frequency (events/year) 

Exposure duration (years) 
Body weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

Unit Dose 
Lifetime Chronic Daily Intake = 1.2E-06 kg-soil/kg-wtlday 
Chronic Daily tntake = : 4.3E-05 kg-soil/kg-tiday 

I I 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOtL (PAGE TWO) 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MiLTON, FLORIDA 

EXPOSURE SCENARIO: HVPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28.1998 

CHEMICAL 

iron 

cs 

WtW 
7806 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

ABS Intake Intake Factor Risk kisk Quotient 

(unitless) (mglkglday) (mglkglday) (mglkglday)“ (mglkglday) 
0.001 9.58E-06 3.35E-04 NA 4.50E-02 NA NA 7.4E-03 100.0% 

Total NA NA 7.4E-93 1 00.0% 



I RISK ASSESSMENT SPREADSHEET - SUMMARY 

SITE NAME: NAVAL AIR STATION WHITING FIELD - SITE 33 
LOCATION: MILTON, FLORIDA 

EXPOSURE SCENARIO: HYPOTHETICAL ON-SITE CHILD RESIDENT - CENTRAL TENDENCY EXPOSURES 
MEDIA: SURFACE SOIL WITHOUT CONCRETE 
DATE: JULY 28,1998 

Chemical 
Iron 
Total 

Lifetime Cancer Risk Hazard Index 
Incidental Dermal Total Percent Incidental Dermal Total Percent 
Ingestion Contact Risk Risk Ingestion Contact HI HI 

NA NA NA NA l.lE-01 7.4E-03 1.2E-01 100.0% 
NA NA NA NA l.lE-01 7.4E-03 1.2E-01 100.0% 
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TABLE E-l 
SOIL LEACHABILITY EXCEEDENCE SUMMARY TABLE 

SITES 3,4, 6, 30, 32, AND 33 
NAS WHITING FIELD, MILTON FLORIDA 

Paae 1 of 3 

1 Site No. 1 Chemical of Potential 1 Freauencv of 1 Ranae of Detected 1 LocHinn of 1 Racknrnmd 1 FAC 62.777 1 .-.-.. -. -.-- .--. 
I I 

-..- . . . . -_.. _. ...~~~ * . 
Concern Detection/ - Analyte Maximum 

No. Samples Concentrations Concentration 

3 dieldrin 
311 wninl Im 

2130 
7anl-l 

(wW) 

0.00110.026 
7 I AIE;CIGI-I~ 

I 

3881~5-7(53, , 
3SR6 C 7’o-a’ ’ sI,UI,,,IIU1II 

cobalt 
conoer -- t”-IG\Y”, , 

I ,“\ 

xx 1 

I 

MA I 0 I-MA I 

..““dDU ILU I 

3SB5-57(PQ’ ’ 30130 
1134 

“.“,“.U 

o.aai39.4 
n 77 

I I V.” I I . .“-rC 
Rl7A n nn7i13 1 Wtl4.E 

- JDUUOUL I NA I 0.5 
~nA.cfmncn9 I hlA n3 I Ivdsnsc ftnt!xl\ I 14174 I n nn7m I v\i 

7 “‘“L”,‘~‘“‘““” I -.- . I -. -. -. - .- I .-- JB00602 NA 0.03 
IN-nitroso-di-n-propylamine 1 6124 0.014/0.061 1 W04SB00302-D NA 0.04 
-1. m...:“. mm I 3Al3A I wfx3cann 1 ““04SB00702 13,917 xx 

AA YY uvyl*w I -,- . I -.--. - )4spnnan3-n 

iron 24124 I 57.3122400 
lead I 7Al3A n ~414 - >““I “L-Y , I”. 

manganese I & 11-7 I “.“. < a *” I .104SBOO902 1 2;; xx 

6 ~&-.l..l‘.~~~+~~“#3 I 4 II A n n71 R.Q’qqJ 4 7 .i 4 n,n9\ I NA 0.03 

------ - 

j WO4SBOO902 1 9,0& 
I 
I c-4 I \Aq4spnn7n7-n I A3 YY I 

hlA I n nnd I 

I 
I- 

.¶I, W.4S.W ,m I IAllA I I 
QI”III1II”III 

chromium 
copper 
LA.., 

17117 

13114 
14114 
1AI1A 

1.1139.4 
0.44IlO.3 

92711 saxin I ,ll”ll I 1-r, I-r I .%“,I l”““” , ““Yl lcJ-ll\YL) I 

1 lead I 14114 I 0.19/21.1 1 6SBl-5-7(92) 1 
manganese 14114 0.77i73.7 1 6SBl-5-7(92) 1 



TABLE E-l 
SOIL LEACHABILITY EXCEEDENCE SUMMARY TABLE 

SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON FLORIDA 

Page 2 of 3 

Site No. Chemical of Potential Frequency of Range of Detected Location of 
Concern Detection/ Analyte 

Background FAC 62-777 
Maximum 

I I 
No. Samples Concentrations Concentration 

Screening Value Leachability 

OWW 
@Wkg) 

OwW) 

30 trichloroethene 4136 O.0O1IO.16 
N-nitroso-diphenylamine 30SBl-5-7(92) NA 1136 0.03 0.71 

naphthalene 
3OSBOO303 NA 

4136 
0.4 

0.046120 30--- - -‘rrn’ . . . 
‘3 105/41800 I aluminum I 2312 

5/73 I 112.3 I cobalt -.-- 

copper 18123 0.4819.1 iron 
I 

23123 fi7/3Al;t-ln I 

lead 21123 . _.__. -_ . 

manganese 2212 
TPH 23133 2.7R1200 

32 1,2-DCE (total) 
I 

3l74 0.002lO.43 
benzene Al7A 

waJbtw’1 LlJ I 

308804~5-7’^-’ 
3 I 0.29il77 i 3o--- -- 

‘(=I 4.2 xx 
SBl+i(92) 21.3 xx 
--- - - -rtc\.Yt\ .a. zibw4-s-r (53) 

WRSBOI (r -’ 
I NH 340 

--~- .‘_ 
I I 0.017/1.4 ’ .--- * 

I 
I 
lchloromethane 

I -1 I 7 
2l7A I 0.002 I 

ethylbenzene 
methylene chloride 
tetrachloroethene 

>-I) NA .4/.7 
1 WR-SB03(15-17) NA 0.007 ..,..---- ,hnr) .*. 

-.. . ..--.+I”,-__ 

9l74 
I 

0.00115.1 WF --- ~- -’ - 
8i74 0.004iO.61 
3l74 

WR-atiu1 (L-r ,‘” 1 
0.3911.7 WIT -~~ --‘-I 

NH I 0.01 

-I 

-I 
v5601(5-/pu 1 NA I 0.6 
. mcw”“y ?, c\ NA 0.02 I 

toluene 
trichloroethene 
xylenes (total) 
naphthalene 
aluminum 
cobalt 
copper 
iron 

I 

M301(5-/J-U j NA ! 0.03 
- ---*,r 7, I .I. -- 9ff4 I 0.002/l 3 

3l74 
WK-MU1 (a-,, , cl.5 

0.005/l .3 
13l7, I 

WR-SBOl (I 5-17) 1 
WR-SB01(5-7). 

0.03 
4 0.008132 1 I I NA 

1 Af7A 
0.2 

.,. . 1 .I/26 I WR-sRnlf,~ 7’ 1 ..I . . . . “‘L’S, 
62162 6.9133200 

3-l) 

13::7 
1.7 

32--- - 
1 II62 

sl35-5-7(93) xx 
0.51l2.5 --- - -II-l?\ 

45162 
32w-b-/(3=, I n -1 

u.14 I 
. . . . 
xx 

0.4918.4 - _ I 
32SB6-10-1?‘n-‘ ’ 

G9ll.Y 2 I 29.8/16000 
t 

L I “&I “L 

head &-l/67 I 0.1316-A I vv-<irsctr~,~ 
I 

--.-- 

I 
I 

. .“&“I” I ,. 

53162 I 0.21153.5 1 32<--- - ’ 

I 
I -- 

9142 I 2.012650 ~~SB/-;~U-;~L\JJ, I NH I 340 I 

manganese 
ITPH 
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TABLE E-l 
SOIL LEACHABILITY EXCEEDENCE SUMMARY TABLE 

SITES 3,4,6,30,32, AND 33 
NAS WHITING FIELD, MILTON FLORIDA 

33 ethylbenzene 
xylenes (total) 
dieldrin 
aluminum 

iron 
Ilead 
1 manganese 
ITPH 

Page 3 of 3 

Frequency of Range of Detected 
Detection/ Analyte 

No. Samples Concentrations 

WWW 
II36 1.5 
3136 0.00214.8 
II28 0.013 

28128 36.8147800 
27128 0.85l70 
6128 1.311.8 

27128 0.54/11.1 
28128 67.4122300 
37138 0.26124.3 
28128 0.321169 
20132 2.1/7790 

33SB4-3-5(92) 0.74 ii 
33SB5-5-7(92) 4.4 xx 
33SB5-5-7(92) 9,055 xx 
33SB2-5-7(92) 4.2 xx 
33SB4-3-5(92) 21.3 xx 
33SB2-5-7192) NA QAn 

XX = Site-specific leachability values to be derived using the SPLP or TCLP test. 
NA = Not Applicable 
SPLP = Synthetic Precipitation Leaching Procedure. 
TCLP = Toxicity Characteristic Leaching Procedure. 
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FINAL RESPONSE TO COMMENTS 

EPA Review Comments 
Remedial Investigation Report for 

Sites 3,4,6, 30,32 and 33 
September 1998 

General Comments 

In Section 5, tables were used to summarize the data for each site and compare 
maximum detected concentrations to federal and state screening criteria. The 
screening criteria utilized were EPA Region Ill Risk-Based Concentrations (RBCs), 
adjusted to a Hazard Quotient = 0.1, and Florida Department of Environmental 
Protection residential and industrial soil cleanup goals. It appears that many of the 
values utilized as screening criteria were rounded. In most instances the rounding 
would not likely have a significant effect on the evaluation of the data. However, in 
some instances where the screening criteria value is relatively high, as in the case 
for aluminum, the rounding is significant. For example, the EPA Region Ill RBC for 
aluminum based on an industrial setting is 87,000 milligrams per kilogram (mglkg). 
In the tables presented in Section 5, the screening criteria was rounded to 100,000 
mglkg. It is not clear why rounding was utilized. It is recommended that alctual 
screening values be used. 

Response: 
The screening values in Section 5 tables will be revised to show the industrial and 
residential soil screening values listed in EPA Region III RBC Table dated 10/l/98. A 
footnote will also be added to the table stating that for non-carcinogens the RBCs will be 
multiplied by a factor of 0.1 to adjust for a Hazard Quotient of 0.1. It is noted that after 
applying the 0.1 adjustment factor, the EPA Region III RBC (10/l/98) for aluminum based 
on an industrial setting is 200,000 mg/kg. 

Figures depicting sampling locations and results in the RI Report do not identify 
the key features (i.e. suspected source areas) of the site such as locations of 
former underground storage tanks (USTs), wash racks, etc., which would allow for 
an adequate evaluation of the sampling data relative to these suspected source 
areas. All key features of the sites should be identified within all figures of the 
report which depict sampling results. 

Response: 
The figures depicting sampling locations and results will be revised to identify the 
locations of key features (former underground storage tanks, wash racks, etc.) in order to 
facilitate adequate evaluation of the sampling data. 

Although the purpose of the RI Report was to focus exclusively on the soils at the 
respective sites and not on groundwater, groundwater issues cannot be totally 
ignored when evaluating soils. Surface and subsurface soil data were evaluated to 
assess impacts to human health and ecological receptors through direct contact, 
ingestion, inhalation, etc. Surface and subsurface soil risks were evaluated by 
comparing maximum concentrations to federal and state soil screening levels for 
residential and industrial scenarios. In addition, human health and ecological risk 
assessments were performed. However, the ability of soil contamination to 
contribute to groundwater contamination was not evaluated. Several sites had soil 
volatile organic contamination (VOC), both chlorinated and benzene, toluene, 
ethylbenzene and xylene (BTEX), as well as polycyclic aromatic hydrocalrbon 

R4708989 F-l CT0 0028 
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(PAH) contamination in the parts per million (ppm) range. These areas may be 
contributing to the groundwater contamination noted at several of these sites. In 
particular, Sites 4, 32, and 33 had BTEX contamination, and sites 30 and 32 had 
chlorinated VOC contamination at specific locations in the ppm range within the 
soils. It is recommended that soil screening levels be developed as outlined in the 
EPA guidance document Soil Screening Guidance: Users Guide, April 1996, 
Publication 9355.4-23 which evaluates the potential for soil to leach contaminants 
to groundwater. These levels should then be compared to the levels of 
contamination found at the sites to assess/evaluate the soil contamination’s 
potential to impact groundwater. 

Response: 
The potential for soil contamination to leach to groundwater is currently being addressed 
under the Site 40, Basewide Groundwater Investigation. As part of this investigation, soil 
chemical concentrations at each site are being compared to the proposed Florida FAC 
62-777 leachability screening values. For chemicals without screening values 
(inorganics) and at locations where the detected chemical concentrations exceed the 
published leachability screening values, soil samples will be collected and analyzed using 
the synthetic precipitation leaching procedure (SPLP) test to determine facility-specific 
leachability action levels in .accordance with Florida guidance. 

Specific Comments 

1. Page 3-1, Section 3Ll First Paragraph. This section indicates that soil gas samples 
were collected from 220 sampling points. However, Page 3-2 indicates only 206 
locations (106 locations at Sites 3 and 32, 56 locations at Site 30, and 44 locations 
at Sites 56, and 33). This discrepancy should be addressed. 

Response: 
The text will be revised to clarify that a total of 206 soil gas samples were collected 
at Sites 3,4,5,6,30,32, and 33 (106 locations at Sites 3 and 32,56 locations at Site 
30, and 44 locations at Sites 5,6, and 33). 

2. Page 3-4, Figure 3-l. This figure depicts soil boring locations for Sites 3,4, and 32. 
However, soil boring 3SB07 is not depicted on this figure. The figure should be 
modified to include 3SB07. 

Response: 
The figure will be modified to show the location of soil boring 3SB07. 

3. Page 5-2, Section 5.2.1.1 First Paragraph. Section 5.2.1.1 indicates that Table 5-2 
includes EPA Region Ill residential RBCs. This section and the table should be 
modified to indicate. that IllOth of the RBCs was used for screening purposes for 
non-carcinogenic contaminants. 

Response: 
The text and tables in Section 5 will be revised to indicate that for non-carcinogens, 1110’” 
of the Region III RBCs were used for screening purposes. 

4. Page 5-6, Section 5.2.1.1, Fifth Paragraph. This section states that pesticides were 
detected in four samples (3SBl-0-2, 3SB2-I-l, VU035B01301, and 3SB13). It 
appears that W035B01301 should be changed to W03SB01301, and 3SB2-I-l 
should be changed to 3SB2-I-2. 

Response: 
The text will be revised to identify the correct sample numbers. 
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5. Page 5-8, Section 5.2.1.1, First Paragraph. This paragraph indicates that 14 
analytes were detected above background soil concentrations. However, Figure 5- 
2 does not include five of the analytes (calcium, iron, magnesium, potassium, and 
sodium) which exceeded background soil concentrations. For example, according 
to Table 5-2, iron (maximum concentration 12,900 mglkg) exceeded its residential 
RBC screening value (2,300 mglkg). While these contaminants are essential 
nutrients, they either should be factored into discussions concerning comparisons 
to background, or the report should clearly state that these essential nutrients are 
not considered under the contaminant evaluation. The report should also note 
when any of these essential nutrients exceeds a risk based criteria. 

C- 

Response: 
Section 5 of the report will be revised to include a discussion of the essential nutrients 
and state that only iron will be included in the evaluation of nature and extent and the 
human health risk assessment. 

6. Page 5-30, Section 5.2.2.1, Second Paragraph. This paragraph states that 
vanadium exceeds its EPA Region Ill RBC. However, according to Table 5-6, 
vanadium exceeded only the state criteria, not the EPA criteria. Additionally, iron 
(maximum concentration 14,800 mglkg) exceeded its residential RBC screening 
value (2,300 mglkg). The RI Report should address these issues. 

Response: 
The text will be revised to indicate that only the Florida criterion was exceeded for 
vanadium and that iron exceeded the residential RBC screening value. 

7. Page 5-40, Section 5.2.2.3, First Paragraph. This section summarizes findin!gs of 
analytical data from Site 4. However, the adequacy of the Site 4 investigation is 
difficult to assess. Analytical data are depicted on figures with scales much too 
large to assess the sampling locations with respect to the former underground 
storage tank (UST) locations. Background information indicates that nine ILJSTs 
and shallow disposal areas for sludge tank bottoms were located at Site (4. If 
available, historical maps/blue prints should be used to identify the location and 
orientation of these tanks. Site 4 reportedly covers an area of 2.5 acres. It appears 
that only three soil borings were placed within the area where the former USTs 
were located, with the remainder of the borings located on the periphery. 
Analytical data from these three soil borings (4SB01, 4SB03, and 4SB06) indicate 
residual contamination, including VOC, semi-volatile organic contamination 
(SVOC), and PAH is still present. It is not clear whether these soil borings were 
located in areas expected to contain the highest concentrations of contaminants. 
Given this, it does not appear that three soil boring locations are adequate to 
assess residual contamination from nine USTs in an area covering 2.5 acres. In 
addition, the data should be presented on smaller scale maps which depicts the 
suspected former UST locations as well as the shallow tank btittom sludge 
disposal areas. 

Response: 
Soil borings 4SB01, 4SB03, and 4SB06 were placed within the boundary of the tank pit 
(approximately 0.5 acre) in locations expected to contain the highest concentrations of 
contaminants. Based on the elevated FID readings encountered at these locations, 
which indicated a high level of contamination, the remaining soil borings were stepped 
out to define the lateral extent of contamination. The figures and text will be clarified for 
Site 4 will be modified to depict the location of the former USTs. However, the exact 
location of the tank bottom sludge disposal areas, which are reported to be next to the 
USTs, is not known and can not be drawn on the Site 4 figures. 
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Additionally, while soil data were screened against residential and industrial risk 
based screening criteria, the data were not screened against screening levels 
designed to evaluate the potential for soils to impact groundwater. Background 
data indicate groundwater contamination with BTEX constituents. These 
constituents were detected in soil samples in the part per million range, which may 
indicate a potential continuing source for groundwater contamination. It is 
recommended that the soil screening levels be developed as outlined in EPA 
guidance document Soil Screening Guidance: Users Guide, April 1996, Publication 
9355.4-23 to assess/evaluate the soil contamination’s potential to impact 
groundwater. 

Response: 
The potential for soil contamination to leach to groundwater is currently being addressed 
under the Site 40, Basewide Groundwater Investigation. As part of this investigation, soil 
chemical concentrations at each site’ are being compared to the proposed Florida FAC 
62-777 leachability screening values. For chemicals without screening values 
(inorganics) and at locations where the detected chemical concentrations exceed the 
published leachability screening values, soil samples will be collected and analyzed using 
the synthetic precipitation leaching procedure (SPLP) test to determine facility-specific 
leachability action levels in accordance with Florida guidance. 

8. Page 542, Section 5.2.3.1, Third Paragraph. This paragraph indicates that 
eighteen of the nineteen detected SVOC. were detected in sample 6SB3-02 or its 
associated duplicate sample. However, according to Table 6-9, nineteen of 
nineteen SVOCs were detected in 6SB3-02 or its associated duplicate. Table 6-9 
indicates no other detections of SVOCs in any other samples. The text indicates 
that pyrene was detected in sample 6SB4-O-2. This discrepancy should be 
clarified. 

Response: 
The text will be revised to be consistent with Table 5-9, which is correct. Nineteen of 
nineteen SVOCs were detected in 6SB3-02 or its associated duplicate. No other 
detections of SVOCs were found in any other samples. Also, the text will be revised to 
delete the reference to a pyrene detection in sample 6SB4-0-2. 

9. Page 547, Section 5.2.3.1, Fourth Paragraph. This paragraph details the inorganic 
analytical results for soil samples from Site 6, with the text of the paragraph 
correctly indicating that manganese concentrations exceeded EPA Region Ill RBCs 
(at a level of O.lHQ). However, manganese is not found on Figure 5-10, which 
depicts inorganic contamination at Sites 6 and 33. The figure should be revised to 
include the manganese detections. 

Response: 
Manganese was not depicted on Figure 5-10 since it did not exceed the background 
concentration of 201.5 mglkg for the Troup Loamy Soil and DothanlLucylBonifay Soil 
found at Site 6. Only inorganics that exceeded background concentrations were plotted 
on the figures in Section 5 as stated in the text on page 5-47. 

10. Page 5-49, Section 5.2.3.1, First Paragraph. This paragraph indicates that the 
maximum detected concentration of chromium in Site 6 surface soils was 30 mglkg 
in 6SB4-02. However, according to Table 5-10, sample 6SB3-0-2 contained a 
chromium concentration of 65 mglkg. These discrepancies should be addressed. 

Response: 
The text will be revised to note the maximum detected concentration of chromium at Site 
6 in surface soils was 65 mg/kg in sample 6SB3-0-2. 
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11. Page 5-49, Section 5.2.3.2, Third Paragraph. This paragraph indicates that 14 
SVOCs were detected at only one sampling location (6SB3). However, Table! 5-11 
indicates that 13 SVOCs were detected at 6SB3. This discrepancy should be 
resolved. 

Response: 
The text will be revised to indicate 13 SVOCs were detected, as the table illustrates. 

12. Page 5-59, Figure 5-13. This figure and subsequent figures specific to Site 30 
should identify the location of the wash rack and waste oil tanks so that the 
adequacy of the soil sampling locations relative to these areas can be assessed. 

Response: 
The appropriate figures will be revised to identify the location of the wash rack and waste 
oil tanks. 

13. Page 5-85, Section 5.2.5.1, First Paragraph. This paragraph discusses the results 
of inorganic analyses performed on surface soil samples collected at Site 32. This 
paragraph states that only two analytes (aluminum and vanadium) exceeded either 
Florida Department of Environmental Protection (FDEP) or EPA Region Ill soil 
screening levels for residential soil. However, according to Table 5-18, antimony, 
arsenic, and iron also exceeded one of the screening levels mentioned above. 
This discrepancy should be clarified. 

Response: 
The text will be revised to reflect the information included in Table 5-18. 

14. Page 5-86, Figure 5-18. Figure 5-18 depicts inorganic contaminants found in 
surface soil at Site 32. Since iron was detected above EPA residential soil 
screening criteria, iron results should also be included on Figure 5-18. 

Response: 
The figure will be revised to include iron results that exceed background concentrations. 

15. Page 5-85, Section 5.2.5.2, Second Paragraph. This paragraph discusses the 
volatile organic analytical data detected in subsurface soil samples at Site 32. The 
relatively high VOC analytical data cited in this paragraph were from samples 
collected during July 1993 from soil borings designated with a “WR”. However, 
these results are not included on Figure 5-19 which depicts surface soil analytical 
results for Site 32. Either the results from the July 1993 soil borings should be 
included in Figure 5-19 or an additional figure should be prepared so that a 
complete evaluation of the contamination identified at the site can be made. 

Response: 
Figure 5-19 will be revised to identify the wash rack ‘(i.e.,“WR”) sample locations and 
provide the associated results. 

16. Page 5-88, Table 5-19. Table 5-19 consists of eight pages. Page 2 of the table 
designated as Page 5-88 of the RI Report was not included in the report. The page 
should be included as part of the next submission of the report. 

Response: 
This page will be included in the next submission. 
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17. Page 5-97, Section 5.2.5.2, Sixth Paragraph. This paragraph discusses the results 
of total petroleum hydrocarbons (TPH) analyses. This section should note that the 
FDEP soil screening criteria (2,500 mglkg) was exceeded in several samples. 

Response: 
The text will be revised to identify the two samples (i.e., 32SB7-15-17 at 2580 mg/kg and 
32SB7-30-32 at 2650 mg/kg) that exceeded the FDEP soil screening criteria for TPH. 

18. Page 5-99, Section 5.2.5.3, Second Paragraph. This section summarizes the 
results of the Site 32 investigation. The second paragraph discusses findings with 
respect to VOC contamination. A statement should be added to this section 
indicating that the majority of the VOC contamination was located within 20 feet 
below ground surface. 

Response: 
The text will be revised to note the majority of the VOC contamination was located within 
20 feet of ground surface. 

19. Page 5-104, Section 5.2.6.1, First Paragraph. This paragraph discusses the results 
of volatile organic compounds detected at the site. The paragraph states that all 
seven VOCs detected at Site 33 were detected in 33B00301. However, according to 
Table 5-21 only six of the seven VOCs were detected in this sample; xylenes were 
not detected in 33B00301. This discrepancy should be addressed. 

Response: 
Xylenes were not detected in 33B00301, but were detected in sample 33SB5-0-2-D. The 
text will be revised to correct this discrepancy. 

20. Page 5-115, Section 5.2.6.2, First Paragraph. This paragraph discusses inorganic 
constituents detected in subsurface samples at Site 33. The paragraph specifies 
that 15 non-nutrient analytes were detected above background. However, only 14 
were listed in the paragraph. The report should include copper as an analyte 
detected above background. 

Response: 
The text will be revised to include copper. 

21. Page 5-116, Figure 5-21. Figure 5-21 should include the location of the former 
UST associated with Site 33. Additionally, the figure is labeled as representing 
“organics” in subsurface soil samples at Site 33. This figure label should be 
changed to indicate “inorganic”. 

Response: 
The figure will be revised as suggested. 

22. Page 6-60, Section 6.7, Third Paragraph. This section indicates that the 
concentration of TPH in surface soils at Site 30 was (2,660 mglkg). However, 
according to Table 5-14, concentrations as high as 9,610 mglkg were detected. 
This discrepancy should be resolved, and the risk assessment re-evaluated if 
necessary. 

Response: 
The correct value for Site 30 is 9,610 mg/kg. The risk assessment will be revised to 
include the correct value for Site 30. 

- 
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should be re- Page 9-1, Section 9.0. The conclusions and recommendations 
evaluated to include any revisions required based on an evaluation of the potential 
for soil contamination to migrate to groundwater. 

23. 

Response: 
The text will be revised to note the potential for soil contamination to leach to 
groundwater is currently being addressed under the Site 40, Basewide 
Groundwater Investigation. 
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EPA Review Comments for the Human Health 
& Ecological Risk Assessment Sections of the Remedial 
Investigation Report, Sites 3,4,6,30,32, and 33 

General Comments 

1. In general, the methods used in estimating the.ecological risks from these sites are 
sufficiently conservative. However, the TRV tables (Tables 7-2 and 7-3) used in the 
risk assessment have numerous errors. Several of the chemicals have LOAEL 
derived TRVs that were calculated by multiplying NOAEL values by 10. While 
deriving NOAEL values from LOAEL values by dividing by ten is often conducted, 
deriving LOAELs from NOAELs is not an accepted practice. LOAELs that are not 
reported in Sample et al. (1996) should be reported as “NA” and not derived by 
multiplying the NOAEL by ten. Furthermore, many of the LOAELs indicated as 
“NOAEL*lO” are actually reported in Sample et al. (1996) and thus should be 
referenced accordingly. 

The inaccuracies in Tables 7-2 and 7-3 are carried through in calculations for the 
Food Chain .Modeling Hazard Quotients on Tables 7-6, 7-9, 7-12, 7-15, 7-18 and 
7-21. These hazard quotients should be recalculated once the TRV values are 
corrected. Furthermore, a systematic error appears to occurring in the calculation 
of hazard quotients for the red fox and red-tailed hawk. The calculations for the red 
fox and red-tailed hawk should be verified. 

Response: 
The foodchain modeling calculations, related input data, and references, including 
receptor-specific parameters and chemical-specific TRVs, will be checked and revised, 
where necessary. LOAELs that were derived by multiplying NOAELs by a factor of 10 
will be deleted and will be reported as not available (“NA”) if a suitable LOAEL cannot be 
located. Hazard quotient calculations for the red fox and the red-tailed hawk will be 
reviewed and verified. 

2. The “Other Risk Characterization” tables (Tables 7-7, 7-10, 7-13, 7-16, 7-19 and 
7-22) use the average concentration of each chemical at the sites rather than the 
highest detection at each site. In order to provide a conservative screening level 
assessment, either the maximum detected concentration or the 95% upper 
confidence limit (UCL) should be used, as well as the average. 

Response: 
The tables mentioned in the comment were developed to provide balance to the 
highly conservative screening-level assessment. Maximum detected 
concentrations were used as the conservative, initial exposure point 
concentrations in the assessment. Hence, the focus of the “Other Risk 
Characterization” tables and related discussion is intended to be less conservative 
and qualitative in nature. The use of the maximum concentrations is not directly 
applicable. It should be noted that national EPA (Environmental Response Team) 
and the Navy have recently indicated that the use of these less conservative items 
is considered part of Step 3 (“Step 3a”) in the 8-step ERA process and should be 
incorporated into the report once Steps 1 and 2 are completed. As a result, the 
“other risk characterization” methods, results, and discussion utilizing the average 
chemical concentrations will be titled “Step 3a” in the revised report. 
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3. Because the TRV tables, the Hazard Quotient tables and the Other Risk 
Characterization tables should be revised, a review of the discussion and 
conclusions was not performed. After revisions have been made to the affected 
tables the discussion and conclusions should be reviewed. 

Response: 
Once the TRV, Hazard Quotient, and Other Risk Characterization tables are revised, the 
text will be reviewed and modified as appropriate. 

4. The data for the background samples was not included in the risk assessment. As 
a result it is unclear whether the selection of the background location(s) was 
appropriate. The locations and analytical data associated with the background 
should be presented in the document in summary form. Inclusion of this 
information in an Appendix would be sufficient. 

Response: 
Section 6.2, page 6-3 of the human health risk assessment refers to specific figures and 
tables in the 1998 ABB Environmental Services, Inc. Remedial Invesfigatiort and 
feasibility Study General Information Repoti (GIR). These figures and tables provide 
background data, including sample locations, summary statistics, and backgiround 
screening values. Additionally, a reference will be added to Section 7.2.4 to guide the 
reader to this information. 

5. The references used for this document are incomplete. Four citations in the text of 
Section 7 are not included in the reference section: Burt and Grossenheider 1980, 
Lancaster 1998, Sample et al.1996, and Simon 1997. Furthermore, the citations to 
USEPA documents are not clearly referenced in cases where more than one 
USEPA document from the same year is used. The references should be 
corrected. 

Response: 
The citations in the text that were not included in the reference section will be added to 
the reference section. USEPA references from the same year will be distinguiished 
properly in the text and the reference section of the report. 

6. The references do not include the most recent USEPA “Guidelines for Ecological 
Risk Assessment” released April 1998. This document should be referenced. 

Response: 
USEPA’s “Guidelines for Ecological Risk Assessment” released in April 1998 will be 
referenced in the methods section of the ERA. 

7. The analytical protocols and methodology were not provided for any of the 
analytical parameters, Review of reporting limits in Appendix B and in Appendix C 
indicate that methodologies were appropriate. However, please provide specific 
information regarding the analytical protocols and methodology used at these 
sites. 

Response: 
The following text will be added to the document for clarification. Environmental and 
quality control samples were collected and analyzed at an off-site laboratory using 
contract laboratory program (CLP) methodology for analysis of VOCs, SVCCs, 
pesticides, PCBs, total petroleum hydrocarbons, metals and cyanide. Gas 
chromatography (GC) and/or mass spectroscopy methods were used for analysis of 
VOCs by Method 8240, SVOCs by Method 8270, and organochlorine pesticides/PCBs by 
Method 8080. Inorganic analytes were analyzed by inductively coupled plasma, graphite 
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furnace atomic absorption, or cold vapor atomic absorption, as appropriate (e.g., 
Methods 6010, 7420, or 7470). Cyanide analyses were performed using Method 9010 
and TPH analyses were performed using Florida Pro or Method 418.1. The laboratory 
analytical program is described in more detail in Section 2.2 of the NAS Whiting Field 
GIR (HLA, 1998). 

8. There was no summary of the number or types and frequency of QC samples used 
during this investigation. Sample identifications were used in reviewing data in 
Appendix C to determine the number of QC samples utilized at each site. The 
results are as follows: 

Site 3 (38 samples, not including QC) - 5 sets of Duplicates, no MSlMSD 
Site 4 (41 samples, not including QC) - no Duplicates, 2 sets of MSlMSD 
Site 6 (17 samples, not including QC) - 1 set of Duplicates, no MSlMSD 
Site 30 (59 samples, not including QC) - 4 sets of Duplicates, no MSlMSD 
Site 32 (84 samples, not including QC) - 7 sets of Duplicates, no MS/MSD 
Site 33 (48 samples, not including QC) - 4 sets of Duplicates, no MS/MSD 

It appears that duplicate samples were collected roughly once per every IO 
samples. However, only 2 sets of MSlMSD samples were done for the entire area, 
according to the sample identifications for each site. If this is true, the lack of 
MSlMSD data represent a weakness in the data set and should be discussed in the 
uncertainty sections. To verify the QC performed, please provide a summary table 
which indicates the number and frequency of QC samples used at each site. 

Response: 
All sites had MStMSD samples collected during sampling events; however, these data 
were inadvertently omitted from this report. MStMSD data and a summary table of the 
QC data will be included in Appendix B. 

SPECIFIC COMMENTS 

1. Chapter 4. A discussion of Data Quality Objectives for Representativeness and 
Comparability were not included in Chapter 4 of the document. Representativeness 
is generally measured through the use of field QC, such as rinsate and trip blanks, 
and laboratory QC samples, such as method and preparation blanks. A 
Comparability assessment involves the documented use of consist sampling, 
shipping and analytical protocols. Since these parameters were included for other 
sites at Whiting Field, it is assumed that these DQO parameters are included in the 
Work Plan and should be included for this site. 

Response: 
The text will be revised to include a discussion of these DQO parameters in Section 4. 

2. Page 6-15, Section 6.2.2. This section presents the surface and subsurface soil 
sampling conducted at Site 4. The intended meaning of the sentence regarding the 
selection of polycyclic aromatic hydrocarbons (PAHs) as contaminants of potential 
concern (COPCs) is unclear due to a typographical error. The text states that 
“according to Section 2.5.5 of the GIR (General Information Report), was selected 
as a COPC [i.e., benzo(a)pyrene], all carcinogenic PAHs will be retained as 
COPCs.” The text should corrected to read “according to Section 2.5.5 of the GIR, 
if one carcinogenic PAH is selected as a COPC [i.e., benzo(a)anthracene], all 
carcinogenic PAHs will be retained as COPCs.” The text should be corrected 
accordingly. 
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Response: 
The typographical error will be corrected accordingly. 

3. Page 6-30, Figure 6-‘l . The figure presents the Conceptual Site Model for Sites 3, 
4, 6, 30, 32, and 33. The figure lists the trespasser/adult receptor twice as a hiuman 
receptor and fails to include the trespasser/older child receptor. The figure should 
be corrected accordingly. 

Response: 
The figure will be corrected so the trespasser/adult and trespasser/child are each listed 
once as a receptor. 

4. Table 7-2, page 7-12 and 7-13. Table 7-2 does not appear to be complete or correct. 
Benzo(b)fluoranthene appears twice in the table. Acenaphthene, benzo(a)pyrene, 
2,4-dimethylphenol, fluorene, naphthalene, and manganese are not included in the 
table but are chemicals detected at one or more sites. These chemicals should be 
included in Table 7-2. 

The TRVs for 2-methylnaphthalene, carbazole, and phenanthrene are referenced to 
Sample et al. (1996). These values were not found in the referenced document. 
Butylbenzyl phthalate does not have a reference cited. These TRVs shoulld be 
verified. 

The TRVs reported in Table 7-2 do not correspond to values in Sample et al. (‘1996) 
for the following compounds: beryllium, copper, cyanide, selenium, zinc, 
pentachlorophenol, 4,4’-DDD, 4,4’-DDT and Aroclor-1254/1260. These TRVs should 
be verified. 

Response: 
Response: The TRVs, TRV references, and analytes on Table 7-2 will be re-evaluated 
and corrected, where necessary. 

5. Table 7-3, pages 7-14 and 7-15. Benzo(a)anthracene appears twice in the table. 
Acenaphthene, t,Cdimethylphenol, fluorene, naphthalene, and manganese are not 
included in the table but are chemicals detected at one or more sites. These 
chemicals should be included in Table 7-3. 

The TRVs for pentachlorophenol are attributed to Sample et al. (1996). These 
values were not found in the referenced document. These TRVs should be verified. 

The TRVs reported in Table 7-2 do not correspond to values in Sample et al. (11996) 
for the following compounds: bis(2-ethylhexyl)phthalate, dieldrin, selenium and 
vanadium. These TRVs should be verified. 

Review of Sample et al. (1996) indicates there aie more conservative TRVs for 
aluminum and 4,4’-DDT than those reported in Table 7-3. The most conservative 
TRVs should be used. 

Response: 
The TRVs and analytes on Table 7-3 will be re-evaluated and corrected, where 
necessary. The most conservative TRVs in Sample et al. (1996) will be used. 
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Response: 

3. 

The typographical error will be corrected accordingly. 

Page 6-30, Figure 6-l . The figure,presents the Conceptual Site Model for Sites 3, 
4,6, 30, 32, and 33. The figure lists the trespasser/adult receptor twice as a human 
receptor and fails to include the trespasser/older child receptor. The figure should 
be corrected accordingly. 

Response: 
The figure will be corrected so the trespasser/ad& and trespasser/child are each listed 
once as a receptor. 

4. Table 7-2, page 7-I 2 and 7-l 3. Table 7-2 does not appear to be complete or correct. 
Benzo(b)fluoranthene appears twice in the table. Acenaphthene, benzo(a)pyrene, 
2,4-dimethylphenol, fluorene, naphthalene, and manganese are not included in the 
table but are chemicals detected at one or more sites. These chemicals should be 
included in Table 7-2. 

The TRVs for 2-methylnaphthalene, carbazole, and phenanthrene are referenced to 
Sample et al. (1996). These values were not found in the referenced document. 
Butylbenzyl phthalate does not have a reference cited. These TRVs should be 
verified. 

The TRVs reported in Table 7-2 do not correspond to values in Sample et al. (1996) 
for the following compounds: beryllium, copper, cyanide, selenium, zinc, 
pentachlorophenol, 4,4’-DDD. 4,4’-DDT and Aroclor-125411260. These TRVs should 
be verified. - 

Response: 

. 

Response: The TRVs, TRV references, and analytes on Table 7-2 
and corrected, where necessary. 

5. twice in the table. Table 7-3, pages 7-14 and 7-15. Benzo(a)anthracene appears 
Acenaphthene, 2,4-dimethylphenol, fluorene, naphthalene, and manganese are not 
included in the table but are chemicals detected at one or more sites. These 
chemicals should be included in Table 7-3. 

will be re-evaluated 

The TRVs for pentachlorophenol are attributed to Sample et al. (1996). These 
values were not found in the referenced document. These TRVs should be verified. 

The TRVs reported in Table 7-2 do not correspond to values in Sample et al. (1996) 
for the following compounds: bis(2-ethylhexyl)phthalate, dieldrin, selenium and 
vanadium. These TRVs should be verified. 

Review of Sample et al. (1996) indicates there are more conservative TRVs for 
aluminum and 4,4’-DDT than those reported in Table 7-3. The most conservative 
TRVs should be used. 

Response: 
The TRVs and analytes on Table 7-3 will be re-evaluated and corrected, where 
necessary. The most conservative TRVs in Sample et al. (1996) will be used. 
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6. Section 7.5.1, page 7-22, paragraph 4. There appears to be a typographical error in 
the third sentence: The magnitude of the HQs were also be evaluated. This error 
should be corrected. 

Response: 
The sentence will be corrected accordingly. 

7. Table 7-6, page 7-27. This table presents the Food Chain Modeling Hazard 
Quotients for Site 3. There appears to be an error in the hazard quotients for silver. 
Table .7-2 (mammals) does not report TRVs for silver, yet hazard quotients have 
been calculated for the mammals. Furthermore, Table 73 (birds) does report TRVs 
for silver yet hazard quotients are not calculated for the birds on Table 7-6. These 
inconsistencies should be corrected. 

Response: 
The hazard quotients for both mammals and birds will be checked and Table 7-6 revised 
appropriately. 

8. 8. Table 7-11, page 7-36. This table presents the Selection of Surface Soil 
Contaminants of Potential Concern for Site 6. There appears to be errors for iron 
and manganese. Iron is not selected as a chemical of potential concern (COPC) 
even though its maximum detected concentration is two times the average 
background. In addition, manganese is selected as a COPC even though its 
maximum detected concentration is not two times the average background. 

Response: 
The status of iron and manganese as COPCs on Table 7-l 1 will be corrected accordlingly 

9. Table 7-12, page 7-37 . This table presents the Food Chain Modeling Hazard 
Quotients for Site 6. There appears to be errors in the hazard quotients for 
butylbenzyl phthalate and vanadium. Table 7-12 does not report hazard quotients 
for butylbenzyl phthalate for the mammals even though Table 7-2 reports TRVs for 
butylbenzyl phthalate. There appears to be a mathematical error in the calculations 
of the mammalian hazard quotients for vanadium. These calculations shoulld be 
verified. 

Response: 
Table 7-12 calculations will be verified and the table revised accordingly. 

10. Table 7-15, page 7-42. This table presents the Food Chain Modeling Halzard 
Quotients for Site 30. There appears to be errors in the hazard quotients for 
naphthalene, manganese and silver. Tables 7-2 and 73 do not report TRVs for 
naphthalene or manganese, yet hazard quotients have been calculated for these 
chemicals. Table 7-2 (mammals) does not report TRVs for silver, yet halzard 
quotients have been calculated for the mammals. Furthermore, Table 73 (birds) 
does report TRVs for silver yet hazard quotients are not calculated for the birds on 
Table 7-15. These inconsistencies should be corrected. 

Response: 
The TRVs and hazard quotients for naphthalene, manganese, and silver will be veirified 
and Table 7-15 revised accordingly. 

11. Table 7-18, page 7-47. This table presents the Food Chain Modeling Hazard 
Quotients for Site 32. There appears to be errors in the hazard quotients for 
acenaphthene, manganese and silver. Tables 7-2 and 7-3 do not report TRVs for 
acenaphthene, yet hazard quotients have been calculated for this chemical. Table 

R4708989 F-12 CT0 0028 



Rev. I 
09/27/99 

7-2 (mammals) does not report TRVs for silver, yet hazard quotients have been 
calculated for the mammals. Furthermore, Table 7-3 (birds) does report TRVs for 
silver yet hazard quotients are not calculated for the birds on Table 7-18. These 
inconsistencies should be corrected. 

Response: 
The TRVs and hazard quotients for acenaphthene, manganese, and silver will be verified 
and Table 7-18 revised accordingly. 

12. Section 7.6.1, page 7-55. This section discusses the uncertainty in the preliminary 
problem formulation. The section states, “Since active operations have not 
occurred at the site in several years, the potentially impacted areas at each 
sub-unit are difficult to initially define.*’ This statement is counter to the repeated 
references to an actively used air field for propeller planes and helicopters in 
section 7.2. This apparent inconsistency should be corrected or clarified. 

Response: 
The sentence was inadvertently added to the text and will be deleted. 

-- 

13. Appendix B; Appendix .B presents the results of field QC samples such as trip 
blanks, field blanks, and rinsate blanks. These results are all reported in uglkg 
(solid units), although all of these samples are assumed to be DI water. The 
reporting limits also appear to indicate that a low concentration VOC analysis was 
performed, however, the methodology has not been provided. In addition, the data 
indicate that every compound was detected in every sample since none of the 
values have a U qualifier to indicate that they were not detected. Please provide a 
reference for the method of analysis, verify the reporting units for these QC 
samples and clarify the results as detects or nondetects. 

Response: 
The data in Appendix B will be revised to show the correct units and the proper qualifier. 
A discussion of the methodology used will be added to the text. 
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FINAL RESPONSE TO COMMENTS 

FDEP Review Comments 
Remedial Investigation Report for 

Sites 3,4,6,30,32, & 33 
September 1998 

1. The title of the report should be “ The Remedial Investigation Report for Surface 
and Subsurface Soil at...” 

Response: 
The title and text will be revised as suggested. 

2. At the conclusion of each site investigation, recommendations regarding possible 
well placement should be included’in a groundwater assessment or a statement as 
to why none are recommended should also be included. 

Response: 
Since evaluation of groundwater was not part of this remedial investigation, 
recommendations on the placement of additional wells are not appropriate. The te,xt will 
be revised to note groundwater is currently being assessed in the base-wide groundwater 
investigation for Site 40 and well placement recommendations are included in the Work 
Plan for Site 40. 

3. The map on page l-2 shows essentially nothing and should be revised. 

Response: 
The map on page 1-2 will be deleted as suggested. 

4. Similar to the Table 1-1, a table showing the number, supposed contents and 
disposition history of all ASTs and USTs at each site should be prepared. 
Additionally, please insure that accurate (to the degree possible) locations are 
shown on appropriate figures. 

Response: 
A new table listing the USTs and ASTs at each site will be added to Section 1. The 
locations of these tanks will be shown on the appropriate figures. 

5. Was building 1478, the old transformer repair shop, and the surrounding area, 
evaluated? 

Response: 
Building 1478, the old transformer repair shop, and the surrounding area were 
investigated as part of the Site 5, Battery Acid Seepage Pit, investigation. Geraghty & 
Miller, Inc. investigated Site 5 located next to Building 1478, in June of 1985. After the 
Consent Order for Site 5 was closed (FDER letter dated 15 April, 1987) Site 5 went into 
no further action status. Four soil borings were installed around the site. In addition, at 
each of the boring locations, a 4-inch diameter monitoring well (WHF 5-2, WHF 5-3, WHF 
5-4, and WHF 5-l) was installed to a total depth of 142 to 147 feet BLS. 
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6. Refer to page I-12: what is APU thinner? What was the nature (unpaved ditch, 
concrete pipe, etc.) of the storm sewer at the wash rack? What is (was) the nature 
of the cleaning solution (that was used at the rate of 4200gallons per year)? 

,_.- 

Response: 
The earliest references to APU thinner are contained in the Initial Assessment Study 
(IAS) by Envjrodyne Engineers, Inc. The IAS notes APU thinner was used for helicopter 
maintenance operations at the South Field. Base personnel identified APU as an 
acronym for “all-purpose Universal.” The exact composition of the thinner is unknown. It 
was estimated 180 gallons per year (from 1980 -1984) were generated. This waste was 
drummed and sent off-site for disposal. The text will be revised to note APU thinner was 
used at South Field, not North Field. 

Originally, the storm sewer system at the wash rack appears to have consisted of 
underground vitrified clay piping. In the early 1970s the wash rack was connected to the 
sanitary sewer system using concrete pipe. Several other piping modifications appear to 
have been made over the years of operation of the wash rack, but specific piping details 
are not known. 

The cleaning solution used at the rate of 4,200 gallons per year at North Field consisted 
of detergent/soap to wash aircraft. The exact composition of the cleaning solution is 
unknown. 

7. Refer to page 1-13: what was the disposition of the tank at Building 1454 (is it in 
the new table)? 

Response: 
The tank was abandoned in place and filled with sand. The new table in Section 1 will 
include a description of this tank. 

- 

8. Section 1.4, Regulatory Setting: a discussion of the appropriate Florida rules and 
regulations should be included, including a discussion of the leaching testing and 
data application that is required by Florida. 

Response: 
A discussion of appropriate Florida regulations that have been utilized in preparing the RI 
Report will be added to Section 1.4. 

8a The discussion of Florida rules and regulations to be added to Section 1.4 should 
be included in the comment response. 

Response: 
Per CERCLA Section 121(d), the Navy will follow all applicable or relevant and 
appropriate requirements of the State of Florida for all IR program activities at NAS 
Whiting Field. 

9. The Navy intends to evaluate groundwater at NAS Whiting Field as a separate 
endeavor; however, there is some question as to the practicality of doing this in 
light of the fact that the state of the art of investigation at IRP sites has developed 
along the lines of a continuing and consequent knowledge of site soil and ground 
water. I question the ability of the Navy to adequately conduct site assessments 
and soil assessments on a strictly separate basis, especially in cases where a 
ground water investigation may precede complete soil investigation. When the 
NAS Whiting Field Partnering Team was considering making the ground water a 
separate site, my thinking along those lines primarily concerned how we would 
deal with the remedial aspects of the ground water at NASWF and not necessarily 
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with the assessment aspects of each site; now, I am questioning the wisdom of our 
actions. I am requesting that we revisit that decision at an early date and confirm 
that the decision was correct. If it is not the best way to pursue the investigations, 
we should be prepared to modify our actions accordingly. 

Response: 
In all cases, except possibly Sites 38 and PSC 1485C the soil investigation will either 
precede or be performed concurrently with the groundwater investigation. If these or any 
future site investigations reveal soil contamination leaching to groundwater or other 
groundwater contaminants the ROD for groundwater Site 39 & 40 will be modified to 
reflect these changes. Since the groundwater plume is commingled in many aireas, 
assessment of the groundwater as one site appears to be a practical alternative. The 
confusing part of the process appears to be capturing and making sure all of the 
groundwater and soil leaching issues identified in the individual site soil assessments are 
addressed in the Site 39 & 40, Basewide Groundwater Remedial Investigation. To 
ensure this, the groundwater and soil leaching issues identified in each of the individual 
soil RI Reports are currently being tabulated and included in the Work Plan for Site 40. 
This issue can be discussed at the 13-14 April Partnering Meeting. 

IO. Section 5.1, Geologic Setting and at site-specific discussions: these various 
site-specific discussions concerning perched water tables and clay layers shlould 
also be consolidated as one section that pertains to the absence or presence of 
(a) perched zone(s). This is important in that such a zone(s) may be a continuing 
source of contamination to the ground water and deeper zones at particular site, 
which has great implications as to whether a site has been sufficiently evaluated 
after the usual surface/subsurface investigation(s). Maps and isopachs should 
also be presented for that (those) zone(s), if those data are available. 

Response: 
The perched water table was not investigated as part of the Remedial Investigation of 
Sites 3, 4, 6, 30, 32, and 33. The general perched water table information, described in 
Section 5.1, was taken from Technical Memorandums 1 and 2. A detailed description of 
the perched water tables will be provided in the Site 39 & 40 Basewide Groundwater 
Remedial Investigation Report. 

11. Table 5-2, 5-6 and other similar tables for other sites should also consider 
leachability values as compared to the appropriate leachability values for soils in 
Chapter 62-785, F.A.C. 

Response: 
The potential for soil contamination to leach to groundwater is currently being addressed 
under the Site 39 & 40, Basewide Groundwater Investigation. As part of this 
investigation, soil chemical concentrations at each site are being compared to the 
proposed Florida FAC 62-777 leachability screening, values. For chemicals without 
screening values (inorganics) and at locations where the detected chemical 
concentrations exceed the published leachability screening values, soil samples will be 
collected and analyzed using the synthetic precipitation leaching procedure (SPLP) test 
to determine facility-specific leachability action levels in accordance with Florida 
guidance. A copy of the soil leachability screening table developed for the Site 39 & 40 
Work Plan showing chemicals at Site 3, 4, 6, 30, 32, and 33 exceeding FAC 62-777 
leachability screening criteria will be referenced in the text and included as an append/ix. 

12. Section 5.2, Soil Assessment: please insure that the data from the investigation 
sufficiently characterizes the areal extent of any contaminants, to the degree %that 
the data can be utilized to prepare IM or FS tasks for any necessary remedial 
action(s). Please be aware that insufficient contaminant delineation during the RI 
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phase has necessitated additional delineation during remedial actions. If the 
present conditions of separate soil and ground water investigations continues, this 
becomes more important. 

Response: 
The data from the soil assessment will be reviewed to insure sufficient characterization of 
the areal extent of any contaminants has occurred. Chemicals exceeding two times 
background and either USEPA Region III RBCs or Florida SCTLs will be identified with 
an asterisk on the Section 5 figures to make it easier to identify the areas exceeding 
RBCs or SCTLs. 

13. Section 5.2.1.1, Surface Soil: please present assurance that comparison of the 
soils at this and all other sites are compared to the background soil type, in this 
case, to the Troup Loamy Soil, and that graphic presentations of such data such as 
Figure 5-I (and all similar figures) sufficiently characterize the areal extent of 
contamination, as previously mentioned in the comments on Section 5.2. 

Resoonse: 
All of the sites were compared to the appropriate background soil type. Troup loamy soil 
is present at all sites except Site 6. Site 6 consists of Troup loamy soil and 
Dothan/Lucy/Bonifay soil. Background soil types, for surface soil comparison at each site 
are stated in the text and footnoted in the summary of surface soil analytical results 
tables for each site. Figure 5-l and similar figures will be reviewed as stated in the 
response to Comment No. 12. 

14. Please carefully consider the comment from page 2 of Dr. Roberts’ letter regarding 
“a thick layer of concrete” serving to prevent a complete exposure pathway at 
certain sites. It is important that the Navy address this concern, as it is directly 
related to the problem of not only future exposure risks, but also in the future 
when the concrete may be removed or repaired, when it may contaminate the 
surface/subsurface soil and ground water by virtue of leaching from soil that was 
formerly covered by concrete. Has the Navy adequately addressed both the risk 
and the leaching scenario for any or all of the sites that are covered in the RI? If 
not, we need to discuss this and assure that it has been addressed properly. 

- 

Response: 
For comparison and completeness purposes, Tetra Tech will calculate the risk of 
exposure to surface soils under hypothetical future use assuming the concrete layer is 
removed exposing the soil These calculations will be included in Appendix E of the RI 
Report The text will be revised to include the results of the hypothetical future use risk 
calculations and will note, a complete exposure pathway does not currently exist because 
of the thick layer of concrete. 

The potential for leaching is being performed as pa,rt of the Site 39 & 40 remedial 
investigation; however, review of the leachability screening table, developed as part of 
the Site 39 & 40 Work Plan, indicates several chemicals exceed the Florida FAC 62-777 
screening values in the areas presently covered by concrete. 

Land use controls should be implemented to ensure the concrete or other similar 
materials remain in place at Sites 30, 32, and 33 to prevent exposure to surface soil 
and/or leaching. The use of land use controls will be evaluated in the Feasibility Study 
and, if agreed upon, will be documented in the Record of Decision. 
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FINAL RESPONSE TO COMMENTS 

University of Florida Review Comments 
Remedial Investigation Report for - 

Sites 3,4,6,30,32, & 33 
September 1998 

Human Health Risk Assessment 

General Comments 

Soils at this site were screened against Florida Soil Cleanup Target Levels (SCTLs) 
and Region Ill Risk-Based Concentrations (RBCs). However, the preference of 
FDEP is to screen all soil samples against values for leachability based on 
groundwater criteria, found in Table I of the Technical Report for Chapter 62-785, 
F.A.C. Screening against leachability numbers will have some impact on the 
selection of chemicals of potential concern (COPCs) for this site. For example, for 
subsurface soils at Site 4, chloromethane, ethylbenzene, toluene, total xylenes, 2- 
methylphenol, and n-nitroso-di-n-propylamine would be included as COPCs. As 
calculated at present and included in this report, risk/hazard estimates may change 
somewhat, therefore this RIR may be of limited use as a risk management tool. 

Response: 
The potential for soil contamination to leach to groundwater is currently being addressed 
under the Site 39 & 40, Basewide Groundwater Investigation. As part of this 
investigation, soil chemical concentrations at each site are being compared to the 
proposed Florida FAC 62-777 leachability screening values. For chemicals without 
screening values (inorganics) and at locations where the detected chemical 
concentrations exceed the published leachability screening values, soil samples will be 
collected and analyzed using the synthetic precipitation leaching procedure (SPLP) test 
to determine facility-specific leachability action levels in accordance with Florida 
guidance. A copy of the soil leachability screening table, develop for the Site 39 & 40 
Work Plan, showing chemicals at Site 3, 4, 6, 30, 32, and 33 exceeding FAC 62-777 
leachability screening criteria will be referenced in the text and included as an appendix. 

It should also be noted that subsurface soil was screened against 
industrial/commercial SCTLslRBCs. This further limits the usefulness of this RIR 
from a risk management standpoint. When calculating risk/hazard based on future 
residential use, the screening of subsurface soil against industrial/commercial 
values implies that site soils would not be disturbed if this area were to undergo 
residential construction. 

Response: 
Screening subsurface soil against industrial/commercial SCTLslRBCs is in accordance 
with the risk assessment procedures outlined in the GIR and is consistent with the 
approach used for preparing the human health risk assessments at other NAS Whiting 
Field sites. 

Department Guidelines in Chapter 62-785,680(2)(b)l&2 F.A.C., requires institutional 
controls or other methods to prevent human exposure to contaminated subsurface 
soil. 
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Response: 
The surface soil at Sites 3, 4, 6, 30, 32, and 33 were screened against residential SCTLs 
to determine the COPCs which were then evaluated for future residents and other 
selected exposure scenarios. Based on the human health risk assessment, the surface 
soil at each of these sites poses an unacceptable risk requiring an institutional control or 
other remedial action. The institutional control/remedial action required for the surface 
soil will be selected/evaluated in the feasibility study to prevent unacceptable human 
exposure to both surface and subsurface soil.. Changes in site conditions, such as 
exposing contaminated soil, will be adequately addressed by the institutional controls. 

- 

Specific Comments 

Iron was inappropriately screened out of the COPC selection process based on its 
status as an essential nutrient. According to Region IV guidance, iron may not be 
eliminated for this reason. Chemicals which may be eliminated as essential 
nutrients (if their concentrations are such that they do not pose a risk) are calcium, 
chloride, iodine, magnesium, phosphorus, potassium, and sodium. 

Response: 
The human health risk assessment will be revised so iron is not screened out of the 
COPC selection based on its status as an essential nutrient. However, it should be noted 
that the RfD currently available for iron is only a provisional value. There is high 
uncertainty attached to risk estimates developed based on the provisional RfD and the 
utility of such risk estimates is very limited. 

It should be noted that, since this RIR was submitted in September 1998, an 
updated Region Ill RBC Table has been released. The RBC for chromium VI in soil 
has been revised, for residential exposure from 390 mglkg to 230 mglkg and for 
industrial/commercial exposure from 10,000 mglkg to 6,100 mglkg. The value of 
230 mglkg for residential contact is below the Florida residential SCTL for 
chromium VI (290mglkg). This change should be reflected in tables as appropriate, 
and chromium VI should be included as a COPC where the screening values are 
exceeded. 

Response: 
The tables will be changed to reflect the latest EPA Region III RBCs dated 10/l/98. 
Chromium VI will be included as a COPC where the screening values are exceeded. 

There are discrepancies between sampling reports as stated in Section 5 
(Investigative Results) and Section 6 (Human Health Risk Assessment). For 
example, Tetra Tech states on page 530 that “twenty-four subsurface soil samples 
and five duplicates were collected at Site 4 in 1998 and analyzed for VOCs, SVOCs, 
PesticideslPCBs, TPH, and metals.” Table 5-8 (Summary of Subsurface Soil 
Analytical Results at Site 4) lists 52 analytes and also indicates that 24 samples 
were analyzed for this Site. However, Tetra Tech indicates on page 6-5 that one 
sample was collected at Site 4 from 2-15 feet below ground surface (bgs) and six 
samples were collected from 2-22 feet bgs, for a total of seven samples. Tables 6- 
4A and 6-4B (Occurrence, Distribution, and Selection of Chemicals of Concern for 
Site 4 Subsurface Soil) also indicate that seven samples were analyzed for Site 4, 
and Table 6-4B lists 44 analytes. Although it appears that the samples in Section 6 
may be a subset of the samples in Section 5, it is unclear a) why there is a 
discrepancy in the number of samples and b) which section contains the corrects 
data. The same type of apparent discrepancy also exists for Site 3 subsurface soil, 
Site 6 subsurface soil, Site 30 surface soil, Site 32 subsurface soil, and Site 33 
subsurface soil. 
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Response: 
It is correct Section 6 contains a subset of the data in Section 5. Both sets of data are 
correct for their respective intended purposes. Section 5 contains analytical results and 
statistics, including analytical data for all soil samples collected. Section 6 only includes 
the analytical data utilized for the risk assessment pathways shown on Figure 6-l.. The 
data utilized for the risk assessment generally includes the analytical data for the 
samples collected from the land surface to a depth of 15 feet (to 22 feet for Site 4). 
Surface soil samples (0 to 2 feet) collected under concrete or asphalt at Sites 30, 32, and 
33 were not included in the risk assessment data set since the concrete or asphalt 
prevented direct exposure to the soil material. However, surface samples (0 to 2 feet) 
collected under concrete or asphalt at Sites 30, 32, and 33 will be included in the risk 
assessment data set for future resident. Please also see the response to FDEP 
Comment No. 14. 

Regarding Sites 32 and 33, Tetra’Tech states on page 6-22 that “a thick layer of 
concrete covers the surface soil at Site 32 [and Site 331. Therefore, a complete 
exposure pathway does not exist.” It should be made clear that a complete 
exposure pathway does not exist at the present time. Unless there is some 
mechanism to ensure that a thick layer of concrete overlies these sites both now 
and in the future, risk/hazard for future use should be predicted upon exposure to 
surface soils. Also regarding these sites, it is stated on page 6-52 that “if the 
concrete would be removed, clean fill would be used as the replacement.” Is there 
some mechanism in place to ensure thatthis would be the case? 

Response: 
See the response to FDEP Comment No. 14 

Risk/hazard from inhalation exposure was not calculated for any receptor because 
“inhalation exposures represent a relatively minor exposure relative to dermatl and 
ingestion pathways (Table 6-11, Selection of Exposure Pathways).” Rather than 
disregard potential risk/hazard from inhalation exposure, Tetra Tech should 
include this exposure pathway in the calculations. For example, since chromium 
VI is a carcinogen only through the inhalation route, potential cancer risks from 
this COPC were not calculated. After inhalation risk/hazard from COP& is 
determined, it can then be concluded whether the risk/hazard is negligible. 

Response: 
Tetra Tech has compared the maximum concentrations of chromium VI and the other 
chemicals driving the risk at each site with the USEPA generic Soil Screening Levels 
(SSLs) for the migration of contaminants from soil to air. All maximum concentrations of 
these chemicals are well below the respective SSLs, except where no SSLs were 
developed because no toxicity criteria are available for the inhalation exposure route 
bq., b enzo(a)pyrene]. Because the SSLs were established at a cancer risk level of 1 x 
IO- and an HI equal to 1, concentrations less than the SSLs represent negligible risk 
(i.e., risk less than benchmarks). Tetra Tech will compare maximum concentrations of all 
other COPCs to the SSLs and will calculate inhalation risk for any COPCs with maximum 
concentrations exceeding the EPA SSTLs for migration of chemicals from soil to air. 

There seems to be some confusion as to the derivation of dermal toxicity factors. 
In Section 6, Tables 6-23 and 6-24 (Non-Cancer Toxicity Data - OrallDermal and 
Cancer Toxicity Data - OrallDermal, respectively), Tetra Tech presents the oral 
toxicity values, oral to dermal adjustment factors (i.e., gastrointestinal absorption), 
and adjusted dermal toxicity values for COPCs. Region IV guidance states that 
when “appropriate data are available on oral absorption of a specific chemical, 
they should be used to make the administered/absorbed dose adjustment...in the 
absence of chemical-specific data, the Region IV OTS has adopted the follalwing 
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oral adsorption efficiencies...80% for volatile organic chemicals, 50% for semi- 
volatile organic chemicals, 20% for inorganic chemicals.*’ For all the COPCs listed, 
data for gastrointestinal (GI) absorption are available from either the ATSDR 
Toxicant Profiles or the Hazardous Substances Data Bank (HSDB). The table 
below lists COPCs identified by Tetra Tech, the GI absorption used in this RIR to 
extrapolate dermal toxicity factors, and the chemical-specific absorption factors. 
Tetra Tech references Region IV supplemental guidance to RAGS as the source for 
its GI absorption factors; however, the guidance as quoted above is the only 
guidance specified by Region IV. It should be noted that correction of the GI 
absorption values will also change the dermal toxicity values used by Tetra Tech in 
the RIR. 

COPC 

Aroclor - 1260 
arsenic 
aluminum 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
chrysene 
dibenz(a,h)anthracene 
indeno( 1,2,3- 
cd)pyrene 
dieldrin 
chromium VI 
vanadium 

GI Absorption 
Used ‘by Tetra 

Tech 
0.9 

0.41 
0.1 

0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 

Absorption 

0.85 ATSDR 
0.95 ATSDR 
0.04 ATSDR 
0.5 ATSDR 
0.5 ATSDR 
0.5 ATSDR 
0.5 ATSDR 
0.5 ATSDR 
0.5 ATSDR 
0.5 ATSDR 

,- 
0.5 1.0 HSDB 

0.02 0.013 ATSDR 
0.01 0.03 ATSDR I 

Response: 
Tetra Tech used GI Absorption Factors from a table provided by EPA Region IV (Dr. Ted 
Simon) dated June 1997. The table will be referenced in the text as the source of the 
GI Absorption Factors. 

Are the Gl Absorption Factors used by TtNUS (provided by Dr. Simon, EPA, in 
June 1997) current and are they acceptable to EPA? 

Response: 
Based on a telephone conversation with Dr. Simon in early June 1999, the GI Absorption 
Factors used by TtNUS are acceptable to EPA. Dr. Simon did state that the GI 
Absorption values proposed by the University of Florida (UF) might be better data but an 
evaluation of the studies used as a basis for UF’S GI factors would have to be performed 
to make that determination. In addition, the use of the UF’s GI Adsorption Factors will not 
change the recommendation to perform a feasibility study at each site since the 
calculated human health risks, using TtNUS’ GI Adsorption factors, at each of the sites is 
unacceptable. 

Receptor-specific exposure parameters (both reasonable maximum exposure 
[RME] and central tendency [CTj are presented in Appendix D-l. The exposure 
parameters for an older child trespasser are listed in Table Dl-I. The surface area 
for this receptor is 1,013 cm2-year/kg. The surface area should be derived 
assuming a child receptor has the hands, one-half the arms and one-half the legs 
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available for dermal contact (i.e., wearing shorts and a short-sleeved shirt). As 
Tetra Tech has not specified the age of the older child trespasser, they should do 
so and derive an appropriate surface area. The construction worker scenario 
parameters (Table Dl-6) are for RME only, and the exposure frequency and 
duration for these workers is 30 days/year for one year. Since the length of 
construction projects frequently seem to exceed one month, this value seems to 
be more indicative of CT than RME. A more conservative approach would be to 
assess the short-term construction worker (i.e., 30 days/year) and the longer-term 
construction worker (i.e., 6080 days/year). Additionally, for non-carcinogens, if 
the exposure frequency is set to 30 days, then the averaging time should be 42 
days (30 days plus weekends). Tetra Tech instead incorrectly used an averaging 
time of one year. 

Response: 
Page 6-32 of the report specifies the older child trespasser receptor was considered to be 
7-16 years old. The 1,013 cm2-year/kg is an appropriate and defensible age/body 
weighted surface area for the 95’” percentile (RME) case. The derivation of the ,value 
was presented in the Remedial investigation and Feasibility Study, Genera/ Information 
Report, Naval Air Station Whiting Field, Milton, FL (GIR) (ABB Environmental Services, 
Inc., January 1998). The GIR contains much of the risk assessment protocol historically 
used for Whiting Field. Protocol for the evaluation of the dermal contact with soil is 
presented starting on page C-5-3 of Appendix C-5. The protocol used a USEPA 
assumption, 25% of the total body surface area would be available for soil contact. 
Based on data presented in Table 6-8 of the USEPA Exposure Factors Handbook 
(August 1997), this is roughly in line with the recommendation to use the surface area of 
the hands, one-half the arms, and one-half the legs (for example, 27% for the 12- to 13- 
year-old child). The formula for dermally absorbed dose for a child includes the 
summation for each year of age from 7 through 16 of the surface area divided by the 
body weight: 

D&ad = [(C,, * AF * ABS * CF * EF)IATj Ci (SAi * EDi/BWi) 

Where DAchilct = dermally absorbed dose for a child [mg/kg-day] 
C&il= contaminant concentration in soil [mglkg] 
AF = adherence factor of soil to skin [mg/cm*-event] 
ABS = absorption fraction [dimensionless] 
CF = units conversion factor [lo” kg/mg] 
EF = exposure frequency [events/year] 
AT = averaging time [days] (=ED for noncarcinogens; 25,550 days for 

carcinogens) 
SAi = surface area exposed at age i [cm21 
EDi = exposure duration at age i [years] = 1 year 
BWi = body weight at age i [kg] 
i = age 7 through age 16 

Summing the final column of this table for ages 7~8 through 16~17 provides the value for 
xi (SAi * EDi/BWi) for the RME (95’” percentile). The RME value is 115.9 + 113.6 + 108.8 
+ 107.6 + 104.7 + 100.8 + 94.0 + 88.2 + 88.5 + 90.8, or 1,013 cm2-year/kg. Tetra Tech 
conservatively used the RME value for the CT exposure. 

The 30-days/year exposure frequency is the duration specified for the construction 
worker scenario; in the GIR, Appendix C-2, Table C-2-4 (adult excavation worker). The 
GIR also specifies an exposure duration of one year. Although these are assumed 
values, they appear reasonable for the sites in question and are consistent with the 
exposure frequency and exposure duration used in previous Rls. In addition, even 
though the calculated excavation worker risk would change using the values suggested 
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above, the risk at all sites is still acceptable (cancer risk less than 1 E-6 and HI less 
than 1.0). 

- 

Cancer risk calculations are shown in Appendix D-5. In several of the tables in this 
section, the cancer slope factors are incorrectly listed and appear to be oral 
reference doses instead. However, the cancer risks appear to have been 
calculated correctly. In all of the tables for adult/child residential receptors, the 
COPC-specific intake values are not listed. 

Response: 
The cancer slope factors in Appendix D-5 will be checked and revised as necessary. 
Tetra Tech will include adult/child residential receptor COPC-specific intake values in the 
appropriate tables. 

Ecological Risk Assessment 

Tetra Tech dismisses ecological receptors to most of the sites in this RIR on the 
basis of noise from adjacent taxiways and runways. However, there are well- 
documented populations of terrestrial wildlife in busy metropolitan airports, most 
notably (in Florida) rabbits and burrowing owls. It has also been demonstrated 
that industrialization and human activity do not preclude use of an area by 
potential ecological receptors. It is unclear, however, if a walk-through 
assessment of an populations of ecological receptors has been performed at this 
site. It is further stated on pages 7-3, 7-4, and 7-5 that “no rare, threatened, or 
endangered species are located on or near the site (Lancaster, 1998)” There is no 
reference for Lancaster; however, there is a reference for Lassiter, which is 
perhaps what the authors intended to state. 

Response: 
Indeed, certain types of wildlife can adapt to urban environments, including extremely 
noisy areas on and near airports. However, these areas are also characterized by 
favorable habitat, such as wetlands or extensive old fields. As discussed in the ERA, the 
sites investigated in this RI are in a highly developed area characterized by buildings, 
concrete, and asphalt with only scattered ornamental trees and mowed turfgrass present. 
The periphery of the North Field area is characterized by better habitat in quality and 
quantity, but this area is outside the boundaries of the sites investigated in this ERA. It 
should also be noted, only certain types of wildlife can adapt to noisy, urban 
environments. These include some species of birds and small mammals. Yet, many of 
these species cannot always complete their entire life cycle (i.e., sensitive life stages) in 
such environments. A site visit by a TtNUS ecologist was conducted in Spring 1998 and 
only a modicum of wildlife was observed. Heavy human activity and loud flight 
operations were prevalent. 

The reference stated in the comment should be (Laesiter, 1998) and will be changed 
accordingly. 

Table 7-2 lists toxicity reference values for the selected endpoint ecological 
receptor species. These values were generally taken form the 1998 revision of 
Toxicological Benchmarks for Wildlife. Although the Benchmarks provides 
estimated wildlife toxicity values extrapolated from values measured in laboratory 
animal models (usually rats or mice), Tetra Tech uses the toxicity value (NOAEL 
and LOAEL) determined in the laboratory species. The Benchmarks does not 
extrapolate toxicity values for all representative ecological species chosen by 
Tetra Tech, but when this is the case, the extrapolated values should be used. For 
example, for aluminum, Tetra Tech uses the NOAEL and LOAEI determined in the 
mouse, when an extrapolated value is given for the red fox, which is an endpoint 

,- 
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terrestrial ecological receptor chosen for the analysis. Additionally, it woulld be 
helpful if intermediate food chain modeling calculations were provided. Again 
using the risk to the red fox from exposure to aluminum, at Site 3 the hazard 
quotient based on a NOAEL is listed as 5.7E+OZ. In reproducing this calcukation, 
using equations provided in the ERA and input values as shown in Tables 7-2 and 
74, it appears that this value should be 1.2E+03 using a NOAEL for a laboratory 
mouse (1.93 mglkglday). When the extrapolated NOAEL for the red fox is used 
(0.551 mglkglday), the hazard quotient becomes 4.3E+O3. Tetra Tech should 
therefore confirm calculations presented in this section, and further confirm that 
toxicity reference values are the most appropriate for the chosen endpoint 
ecological receptors. 

Response: 
In general, the extrapolated TRVs in Sample et al. (1996) were calculated using factors 
Region 4 EPA does not recommend or accept, such as metabolic scaling factors. Region 
4 recommends only the use of a factor of 10 to extrapolate an NOAEL to an LOAEL from 
laboratory studies. As a result, the TRVs from the laboratory studies are consistently 
used in all cases in this ERA. The calculations for the foodchain modeling will be 
checked and revised, where necessary. 
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RESPONSE TO COMMENTS 

Florida Department of Environmental Protection Comments 
Remedial Investigation Report for 

Sites 3, 4, 6, 30, 32, & 33 
February 2,200O 

University of Florida Comments 

1. It appears from their responses to a number of our comments related to the 
validity of assumptions about future exposure to soils that Tetra Tech and the 
Navy are planning to rely heavily on institutional site controls to limit such 
exposure. The reliability of proposed institutional controls is an issue that FDEP 
will have to address. 

Response: 

The actions required to implement and ensure the reliability of proposed institutional 
controls will be included in the Land Use Control Implementation Plan developed by the 
Navy in consultation with FDEP and EPA. The above response applies to both the above 
University of Florida comment and the similar FDEP comment. 

2. In our review of the RIR, we commented on the GI absorption values used by 
Tetra Tech in the route-to-route extrapolation of toxicity values. Apparently, 
these GI absorption values were provided to Tetra Tech by Dr. Ted Simon of 
USEPA Region 4. Despite USEPA Region 4’s apparent blessing of these values, 
we are compelled to take exception to the GI absorption value for alrsenic. We 
have seen this value misused on several occasions. The GI absorption value for 
arsenic of 0.41 comes from a report by Bettley and O’Shea (Brifish Journal of 
Dermatology, 92: 563568, 1975). In this study 8.52 mg of a soluble arsenite was 
administered to seven human subjects. The estimated percentage of the 
administered dose that remained in the bodies of these subjects after ten days 
ranged from 0.41 to 0.76. From these observations, some have inferred a GI 
absorption of 41% (corresponding to the lower end of this range). This is not 
correct. Other studies have shown that urinary excretion of an intravenous 
arsenic dose in humans is also about 60-70% of the dose, indicating that the oral 
absorption of arsenic is nearly complete. The ATSDR Toxicant Profile for arsenic 
lists a bioavailability value of 0.95 for arsenic from the Bettely and O’Shea study. 
This would be a better value to use. 

Response: 

The Navy conservatively used the lower GI absorption value (0.41) in accordance with 
informal EPA guidance. 

The GI absorption value is used to adjust oral cancer slopes and reference doses (RfD) to 
obtain dermal cancer slopes and RfDs as shown in the following equations. Also, as seen 
in the following example calculations the lower the GI absorption value the higher the 
calculated dermal risk. 
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For Direct Contact Dermal Cancer Risk 

Dermal Cancer Slope Factor = 
Oral Cancer Slope Factor 

GI Absorption Factor 

AND 

Cancer Risk = Lifetime Chronic Daily Intake * Dermal Cancer Slope Factor 

Example Dermal Cancer Risk Calculation Using Site 3 Adult Trespasser Data 

GI Oral Calculated Dermal Lifetime Chronic Lifetime 
Chemical Absorption Factor Cancer Slope Cancer Slope Daily Intake Cancer Risk 

Arsenic 0.41 1.5E+OO 3.66E+OO 509E-07 1.86E-06 
Arsenic 0.95 1.5E+OO 1.58E+OO 5.09E-07 8.04E-07 

For Direct Contact Dermal Hazard Index (Noncarcinogenic Risk) 

Dermal Reference Dose (RfD) = Oral R@ * GI Absorption Factor 

AND 

Hazard Index (HI) = Chronic Daily Intake/ Dermal RJD 

Example Dermal Hazard Index Calculation Using Site 3 Adult Trespasser Data 

GI 

Chemical Absorption Factor 

Arsenic 0.41 

Arsenic 0.95 

Oral RfD 

3.00E-04 

3.00E-04 

Calculated Chronic 
Dermal RfD Daily Intake 

1.23E-04 1.78E-06 
2.85E-04 1.78E-06 

Hazard Index 

1.45E-02 

6.25E-03 

As shown above, the calculated dermal cancer risk and HIS using UF’s GI absorption value 
(0.95) are approximately 57 percent lower than the values calculated using the EPA Region 
4 GI absorption value of 0.41. However, use of UF’s GI Absorption value (0.95) will not 
change the recommendation to perform a feasibility study at each site since the total 
calculated risk (dermal, ingestion, and inhalation) for each site will still exceed the Florida 
target cancer risk of 1 x 10-6. Therefore, at this time the Navy does not plan to recalculate 
the dermal risk values for each site using UF’s arsenic absorption value of 0.95. 

The Navy does agree the 0.95 arsenic Gl absorption value is listed in Table 4-1 of the 6 
November 1998 Peer Consultation Workshop Draft of the Risk Assessment Guidance for 
Human Health Evaluation Manual, Supplemental Guidance and is likely to be the value 
recommended by the USEPA when this document is finalized and published. 
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3. Tetra Tech has calculated risk/hazards for a construction worker scenario which 
they characterize as a reasonable maximum exposure (RME) estimate. The 
exposure frequency (EF) for this worker is 30 days/year. For the calculation of 
hazard quotients for non-carcinogenic COPCs, the 30 day/year EF is combined 
with an exposure duration (ED) and averaging time (AT) of 1 year. We must again 
object to the characterization of this exposure scenario as representative of a 
maximally exposed individual. One month is simply not an upper bound estimate 
of exposure at a construction site. With respect to the issue of ED and AT, Tetra 
Tech’s use of an EF of 30 days/year with an EF (and AT) of 1 year corresponds to 
the improbable situation in which a construction worker visits a site 2-3 days per 
month over the course of a year. The problem is that since the exposure is 
averaged over such a long period, the daily dose of chemicals received by the 
receptor is lower than it should be if the exposure was assumed to occur on 
concurrent days. For this scenario the ED and AT should be 42 days (30 days 
plus weekends). 

Response: 

The 30 days/year exposure frequency for the construction worker (Scenario 1) was used by 
the Navy due to the small size of the sites in question and the type of construction (e.g. 
utility line repair, pavement repair, etc.) likely to be performed at these sites. Using the 
scenario suggested by UF, the construction worker cancer risk does not change but the HI 
is 8.6 times higher than the value calculated in Scenario 1. However, as shown in attached 
Tables F-l through F-6, the cancer risk and HIS calculated for the construction worker 
scenario suggested by UF (Scenario 2) as well as for a scenario with double the exposure 
(Scenario 3) do not result in unacceptable risks to the construction worker at any site. The 
following parameters were used to calculate the cancer risk and hazard index values shown 
in Tables F-l through F-6. 

Scenario 1 (Values used by Tetra Tech in the RI Report) 
l Exposure frequency (EF) - 30 days 
l Exposure duration (ED) - 1 year 
l Noncarcinogenic averaging time (AT) - 365 days 

Scenario 2 (Values suggested by UF) 
l Exposure frequency (EF) - 
l Exposure duration (ED) - 
l Noncarcinogenic averaging time (AT) - 

30 days 
1 year 
42 days 

Scenario 2 (EF twice Scenarios 1 and 2) 
l Exposure frequency (EF) - 
l Exposure duration (ED) - 
l Noncarcinogenic averaging time (AT) - 

60 days 
1 year 
84 days 

As seen from Table F-l through F-6, even doubling the exposure frequency to 60 days 
does not result in unacceptable risks to the construction worker at any site. The Navy, at 
this time, does not plan to revise the construction worker risk assessment scenario currently 
included in the RI Report. 

Note: All comments and their responses will be included in an appendix in the Final RI 
Report. 
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TABLE F-l 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Receptor 

Construction Worker 
Surface Soil 

Exposure 
Route 

Ingestion 
Dermal Contact 
Inhalation 

Scenario 1 a Scenario 2 b 
Cancer Risk Hazard Index Cancer Risk Hazard Index 

7.2E-08 0.03 7.2E-08 0.26 
6.3E-08 0.02 63E-08 0.17 

me -- -- -- 

Scenario 3 ’ 
Cancer Risk Hazard Index 

1.4E-07 0.26 
1.3E-07 0.17 

-w -- 
Total 

I 

I 1.4E-07 I 0.05 I 1.4E-07 I 0.43 I 2.8E-07 I 0.43 

Construction Worker 
Subsurface Soil 

Ingestion 
Dermal Contact 
Inhalation 

8.OE-08 0.01 8.OE-08 0.09 1 .$E-07 0.09 
7.5E-08 0.01 7.5E-08 0.09 1.5E-07 0.09 

_- mm -- -- -- m- 
Total 

I I I 

I I 
I 

1.5E-07 0.02 I 1.5E-07 I 0.17 I 3.OE-07 I 0.17 I 
F 
g The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 

a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days. 
b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days. 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 
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TABLE F-2 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Receptor 

Construction Worker 
Surface Soil 

Exposure 
Route 

, lnaestion 
D&ma1 Contact 
Inhalation 
Total 

Scenario 1 a Scenario 2 b I Scenario 3 ’ 
Cancer Risk 1 Hazard Index Cancer Risl 

I 

57E-08 I 0.02 5.7E-08 I 0.17 I 
4.6E-08 

-- 
1 .OE-07 

0.01 
-- 

0.03 

k 1 Hazard Index 1 Cancer Risk Hazard Index 
l.lE-07 0.17 

4.6E-08 0.09 9.2E-08 0.09 
-- -- -- -- 

1 .OE-07 0.26 2.OE-07 0.26 

I 
Construction Worker Ingestion 7.7E-08 0.01 7.7E-08 0.09 1 SE-07 0.09 
Subsurface Soil Dermal Contact 7.2E-08 0.01 7.2E-08 0.09 1.4E-07 0.09 
2-15’ (below land surface) Inhalation -_ w- -- -- _- -- 

Total 1.5E-07 0.02 1.5E-07 0.17 3.OE-07 0.17 
7 
!$ Construction Worker Ingestion 1.7E-07 0.01 1.7E-07 0.09 3.4E-07 0.09 

Subsurface Soil Dermal Contact 7.2E-08 0.01 7.2E-08 0.09 1.4E-07 0.09 
2-22’ (below land surface) Inhalation -- mm -- -- ma 1 -- 

Total 2.5E-07 0.02 2.5E-07 0.17 5.OE-07 0.17 

The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 
a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days 
b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days. 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 



TABLE F-3 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Receptor 

Construction Worker 
Surface Soil 

Exposure Scenario 1 a 
Route Cancer Risk Hazard Index 

Ingestion 2.1 E-07 0.03 
Dermal Contact 4.1 E-08 0.02 
Inhalation __ -_ 

Total 2.5E-07 0.05 

Scenario 2 b 
Cancer Risk Hazard Index 

2.1 E-07 0.26 
4.1 E-08 0.17 

-- -- 
25E-07 0.43 

Scenario 3 ’ 
Cancer Risk Hazard Index 

4.2E-07 0.26 
8.2G08 0.17 

_- __ 
5.OE-07 0.43 

Construction Worker 
Subsurface Soil d 

Ingestion 
Dermal Contact 
Inhalation 
Total 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

w 
$ 
0 The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 

a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days. 
b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days. 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 
d There are no COPCs for subsurface soil at Site 6. 
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TABLE F-4 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 30 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Construction Worker 
Subsurface Soil 

Ingestion 
Dermal Contact 
Inhalation 
Total 

7.1 E-08 0.01 7.1 E-08 0.09 1.4E-07 0.09 
6.7E-08 0.01 6.7E-08 0.09 1.3E-07 0.09 

__ -- __ -- r- -- 
1.4E-07 0.02 1.4E-07 0.17 2.8E-07 0.17 

The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 
Surface soil exposure was evaluated in the areas covered with grass. 

a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days. 
b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days. 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 
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TABLE F-5 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 32 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Receptor 

Construction Worker 

Surface Soil d 

Subsurface Soil e 

Exposure 
Route 

Ingestion 
Dermal Contact 

Inhalation 
Total 

Scenario 1 a Scenario 2 b 
Cancer Risk Hazard Index Cancer Risk Hazard Index 

NA NA NA NA 
NA NA NA NA 
-- -- -- -- 

NA NA NA NA 

Scenario 3 ’ 
Cancer Risk Hazard Index 

NA NA 
NA NA 
-- __ 

NA NA 

The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 
a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days. 

b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days. 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 

7 
d Concrete covers the surface soil. There is no complete exposure pathway. 

z-i e There are no COPCs for subsurface soil at Site 32. 



TABLE F-6 

SUMMARY OF CONSTRUCTION WORKER CANCER RISKS AND HAZARD INDICES FOR VARIOUS EXPOSURE SCENARIOS AT SITE 33 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 1 

Scenario 1 a I Scenario 2 b 
I Up7arrl Inrlnv I 

I Scenario 3 ’ 
Csn~mr Riclt Canrnr e)ick I U3.rrrrl Inr)~y l cancer Risk 1 Hazard Index 

I .8E-07 I 0.09 
WU.,““, . . ..Tn . .YLU.U *#*“II\ “UllYIl I\,SR I Ica.cIIIU 1,1lA-.. _..I 

8.8E-08 0.01 8.8E-08 0.09 1 
8.2E-08 0.01 8.2E-08 0.09 1.6E-07 0.09 ! I -- _- -- 

1.7E-07 0.03 1.7E-07 
-- I -- I _- 

0.26 3.4E-07 0.26 

Receptor 

Construction Worker 
Surface Soil d 
Subsurface Soil e 

Exposure 
Route 

Ingestion 
Dermal Contact 
Inhalation 
Total 

I 
-The inhalation pathway was not evaluated because the maximum site concentrations did not exceed the soil to air SSLs. 
a Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 365 days. 

b Reasonable maximum exposure for an exposure frequency (EF) of 30 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 42 days, 

z 
’ Reasonable maximum exposure for an exposure frequency (EF) of 60 days, exposure duration (ED) of 1 year, and noncarcinogenic averaging time (AT) of 84 days. 
d Concrete covers the surface soil. There is no complete exposure pathway. 

w e Exposure to chemicals in the subsurface soil was evaluated. 
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